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INTERDEPENDENCE IN 
THE TELEPHONE 
INDUSTRY 
From years of observation, we 
have learned to look to the Indi- 
ana Telephone Convention for 
the keynote of the National Con- 
vention which follows a few 
weeks later. As usual, the key- 
note was sounded and the devel- 
opment of the theme may be ex- 
pected when telephone men from 
all portions of the country assem- 
ble at Chicago. The motif of in- 
terdependence appeared in Presi- 


dent Barnhart’s address, which is 
published in this issue, when a 
letter from Chairman McArdle of 
the Public Service Commission 
of Indiana was read, in which was 
expressed the opinion that the 
industry must look after its own 
weak spots, if the sins of the care- 


less and the incompetent are not 


to be visited upon the industrious 
and the efficient. 


Another variation of the theme 
was sounded in the address of 
President MacKinnon of the 
United States Independent Tele- 
phone Association when he 
stressed the necessity of uniform- 
ity in accounting practice so that 
telephone financial 
would have a definite meaning to 
financial men who are to be called 
upon to provide funds for devel- 
opment of the industry. Here 
again the welfare of each com- 
pany is dependent in a measure 
upon the activities of other com- 
panies. 


statements 


A third modification of the mo- 
tif was heard in the paper by 


Charles S. Norton, long active in 
the Independent field and now as- 
sociated with the Indiana Bell 
Telephone Co. Mr. Norton used 
effectively the analogy of a group 
of settlers building houses in un- 
developed territory. The first in- 
terest of each is in his own home, 
but as soon as the homes are ap- 
proaching completion, matters of 
common interest are found. 
Roads, churches and schools re- 
quire associated effort and the set- 
tlement of isolated householders 
is welded into a community be- 
cause of the interdependence of 
each on the other for these agen- 
cies of improved living condi- 
tions. 

Now that the theme has been 
stated, the working out may be 
left to the various divisions of 
the national association, account- 
ing, plant and traffic, just as a 
musical theme is worked out by 
the various choirs of a great or- 
chestra. May there come out of 
it a unified and harmonious struc- 
ture like a majestic symphony by 
a great composer. 





TELEPHONE ENGINEER 
28 E. Jackson Blvd Chicago 
No 10 wh 
Vol 29 October 
Entered as second-class matter, June 4 
1922, at the post office at Chicago, IIL, 
under the act of March 3, 1879. 








SUBSCRIPTIONS 


The subscription price of TELEPHONE 
ENGINEER is $2 a year in the United 
States, Cuba and Mexico; in Canada it 
is $3; in all other countries $4. Single 
copies, U. 8. A., 20 cents 








ADVERTISING 


TELEPHONE ENGINEER is __ issued 
the 15th of each month Copy can be 
accepted as late as the 8th of the month 
preceding date of publication Where 
proof must be seen, allow ample time 
for transmission in the mails. Display 
Advertising — Rates on application. 
Classified Advertising—‘‘Wants,"" ‘‘For 
Sales,’’ etc.—$4 an inch, or 7 cents a 
word per insertion | 











23 


PREVENTIVE MEDICINE 
AND PREVENTIVE 
MAINTENANCE 
Much has been written in re- 
cent years about the progress 
that has been made by the medi- 
cal profession in the prevention 


of disease. From a profession de- 


voted to healing the physical ills 
of mankind, medical men have 
now changed until a large portion 
of their efforts is given to the 
prevention of these ills. The 
work has progressed to a place 
where it is difficult to find an in- 
dividual, either within the profes- 
sion or among laymen, who will 
not express his sympathy and 
lend his assistance to the move- 
ment for improvement of public 
health. 

Being an average man in an 
average community, the telephone 
manager will express his approval 
of the abstract proposition of dis- 
ease prevention and more or less 
actively ‘will assist in carrying 
out the program that is laid out 
for its accomplishment. His chil- 
dren are vaccinated and are sent 
to the family dentist for their 
semi-annual inspection. He sup- 
ports the health authorities in 
their attempts to secure pure 
water, clean milk and proper san- 
itation. Perhaps he is sufficiently 
convinced of the efficacy of pre- 
ventive measures that he screws 
up his courage to the point of 
himself visiting the dentist every 
six months. If he is a real be- 
liever, he may even go through 
the biennial medical examination 
that is now recommended for men 
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who are past their fortieth birth- 
day. 

In a similar way, if he were 
questioned, he would express his 
approval of the abstract proposi- 
tion of trouble prevention as ap- 
plied to his own business. The 
question then likely may arise as 
to why his practice does not 
always square with his opinion. 
It is true that preventive main- 
tenance is practiced extensively 
in some telephone plants. Elab- 
orate routines of periodic testing 
are established for automatic 
central offices and for the larger 
manual offices. Insulation, noise 
and transmission tests are made 
at regular intervals on important 
toll lines. Pole lines are in- 
spected, annually, so that weak- 
ened poles and arms may be re- 
placed, broken insulators are 
changed, slack pulled and trees 
trimmed. But there are many 
plants where no regular schedule 
for these things is observed. 
Maintenance is entirely correc- 
tive, rather than preventive. 

If pressed for reasons for the 
failure to place his maintenance 
on a preventive basis, a variety 
of excuses would be forthcoming 
from the manager of such a plant. 
Some of the stock alibis are: 
“The plant is too small to require 
such measures, our men get over 
it frequently, anyway”; “We have 
been intending to do it, but have 
been too busy with our trouble 
to get started;” “We tried it one 
year but didn’t notice much dif- 
ference, so we didn’t follow it up.” 

After all is said, the old saying 
that “the way to commence is 
to start,” still holds true. There 
is no plant so small or so busy 
that a limited program on a defi- 
nite schedule can not be put into 
effect. The benefits may not be 
apparent the first year, but if the 
program is followed consistently 
and extended as opportunity 


offers, there is no question that 
preventive maintenance ultimate- 
ly will produce the same kind of 
improvement in telephone service 
that preventive medicine has pro- 
duced in public health. 


PUTTING THE GENERAL 
STAFF IDEA INTO 
EFFECT 
One year ago the opinion was 
expressed in these columns that 
the 1924 convention of the United 
States Independent Telephone 
Association was an opportunity 
for great advancement in the In- 
dependent telephone field. At 
that time, a general staff organi- 
zation existed on paper and upon 
the attitude of the convention de- 


pended, in a large measure, 
whether it would ever become 
operative. 


It was pointed out, in rather 
strong language, that little hope 
existed for the Independent in- 
dustry to become anything but 
a small-time business unless it 
saw the opportunity and made 
provision for the staff and for its 
work and used the information 
that such a staff could supply. 

If there were any misgivings at 
that time as to how the general 
staff idea would be received by 
the convention and by the indus- 
try, they now are dispelled. Ref- 
erence has been made to the many 
meetings of the accounting sec- 
tion in the various districts into 
which the country has been di- 
vided. Every telephone manager 
or accountant who has attended 
these meetings has been loud in 
his praise of the work. The sug- 
gestions of the accounting com- 
mittee have been taken home and, 
as far as definite practices have 
been recommended, have been put 
into operation. Other sugges- 
tions are to be acted upon at the 
coming convention. 

The work of the traffic commit- 
tee has been continuous, and evi- 
dence has been forthcoming of its 
activity in the matter of revision 
of sections of the toll operating 
text and reference book. While 
the work of the plan division has 
not been so prominent, much has 
been going on in a quiet way in 
co-operation with other bodies in 
developing standards, revising 
rules for electrical safety, and 
studying inductive co-ordination. 
Some real progress in these lines 
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will be reported when the con. 
vention assembles this year. 

There is no doubt that the In. 
dependent industry is solidly 
back of the general staff idea. Un- 
doubtedly, all of its possibilities 
are not yet understood, but when 
the reports of work accomplished 
are made at the coming conven- 
tion and the programs for future 
work are laid out, there will be 
increasing enthusiasm that will 
result in greater co-operation by 
member companies and addi- 
tional support, both moral and 
financial, as well as_ increased 
membership in the national asso- 
ciation, as the benefits begin bet- 
ter to be understood. 





LOST TIME ON THE CON- 
STRUCTION TRUCK 
The other day, we saw a line 
construction gang at work. 
Alongside the street was parked 
the construction truck and one 
of the linemen found it necessary 
to get some tool that was needed 
for the job. After he had un- 
loaded part of the material from 
the truck and stowed the rest 
around the sides, he finally lo- 
cated the tool in the bottom of 
the truck body. Some additional 
hauling and pulling finally dis- 
lodged the implement and ena- 
bled the work to proceed. Our 
best guess is that from five to 
seven minutes of the gang time 
was wasted in the process. 
Incidents of this type happen, 
repeatedly, where construction 
gangs are equipped with trucks 
having the ordinary type of flat 
bed, delivery bodies. We are 
forced to wonder if the manager 
of the utility which owned the 
truck we saw, ever stopped to 
figure out the loss in time, and 
material that is incurred, entirely 
beyond control of the gang fore- 


man. No doubt it would pay hand-~ 


some interest on the added invest- 
ment necessary to provide a body 
with material hooks along the top 
rails and with a few cabinets for 
small tools and the more com 
monly used types of line hard- 
ware. 
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iring of Large Buildings 


An Analysis of the Problem of Providing Wiring for Tele- 
phone Service in Apartment Houses, Office and Hotel 


Buildings—Third Article of Group on 


10. Group Wiring for Subscribers’ 


Stations. The extensive use of the tele- 
phone in office buildings, apartment build- 
ings, and hotels, renders it necessary that 
provision be made in all new buildings of 
these types, in advance of their comple- 
tion, for carrying the requisite number of 
wires for furnishing telephone service. 

Where a 


switchboard or a building basement ter- 


private branch exchange 
minal is installed it is necessary to carry 
at least two wires from the switchboard 
to each telephone in the building. Where 
these buildings are furnished telephone 
service by means of a cable, it generally 
is necessary to extend a building cable 
and establish one or more branch ter- 
minals from which the distributing wires 
are run. Hence the importance of making 
adequate provision in advance. 

It is advisable to have such provision 
included in the building plans, otherwise 
the walls may be disfigured by unsightly 
open runs, or it will be necessary to make 
openings through walls, floors, or parti- 
tions, after the completion of the building. 

It is necessary to submit to, and nego- 
tiate these plans with the builders and 
architects, and to secure their co-opera- 
tion. All building conduit is installed by 
the owner of the building at his own 
expense, but under the plans of the plant 
engineer of the telephone company. The 
latter will furnish the owner or architect 
with all necessary information as to size, 
type and location of all conduits. Build 
mg wiring may be logically divided into 
apartment house wiring, office building 
wiring, and hotel wiring. 

Il. Apartment Buildings. The term 
apartment building as used herein means 
buildings larger than single houses or 
Stores, and smaller than office buildings 
Such buildings may contain living and 
ofice apartments, also stores, generally 
on the ground floor. In an apartment 
building the number of telephones in any 
one apartment or on any one floor, is 
quite definitely fixed, generally one tele- 
phone per apartment. The class of serv 
ice, however, is a very difficult problem 
to forecast. It would be improper to con- 
sider the need of only one and two-party 
service. Furthermore, there is an advan 
tage in having flexibility at the ends of 
the wire plant. In planning present and 
future needs for any building, these facts 


must be carefully considered. Facil:ties 


By JOHN M. HEATH, 
Ist Lieut., Signal Corps, U. S. Army 


for one circuit from each apartment to 
the distributing center are generally ad- 
visable. 

Apartment buildings of less than twelve 
apartments or stores, not including the 
basement, should in general be furnished 
service by means of individual drop 
wires. 

Where the service to one building, or 
buildings closely connected, 
will require more than four circuits, and 
not more than ten, and the drop wires 


group of 


feed from the same pole, twisted pair 
wires, suspended in aerial rings attached 
to messenger strand, should be extended 
from the pole to the building. 

Some particularly high grade build- 
ings smaller than twelve apartments, 
where it is likely a high-grade telephone 
service will be desired in each apartment, 
may warrant cable instead of aerial con- 
duit or individual drops, also where two 
or more smaller apartment buildings are 
adjacent, it may be advisable to consider 
them as a group and furnish service by 
means of a cable. 

Apartment buildings of twelve apart- 
ments or larger (see Fig. 9), not includ- 
ing basement, should in general be fur- 
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Subscriber Line 


should first be decided whether such 
building is high or low grade. Many 
apartment buildings are not even steam 
heated and are located in poor districts 
where a small telephone development is to 
be expected. It is, therefore, more eco- 
nomical to wire a poor-grade building as 
each order is received, using the most 
economical and practical method of wir- 
ing, which may be either by “fishing,” 
baseboard and moulding wiring, or out- 
side wall wiring. 

Building conduit should be considered 
for apartment buildings higher than two 
stories above the ground. Having de- 
termined that the building should have 
conduit in advance of completion and 
occupancy, the first procedure should be 
to make a reasonable effort to have the 
building equipped with vertical conduit 
and outlet boxes during construct'on. 

In buildings where conduit has not 
been installed, and where the closets of 
each apartment are located directly above 
each other, a vertical run of wires may 
be installed, ending the run of one pair 
at the proper location in each closet, so 
that service can then be supplied to the 
several apartments. 
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Fig. 9 


nished service by means of cable; how- 
ever, in particularly low-grade buildings 
of twelve apartments or larger, where it 
is reasonably certain that the growth of 
telephone service will be slow, service 
may be furnished by means of individual 
drops as hereinbefore described. 

buildings it 


In treating apartment 
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Basement Plan of Typical 12-Apartment Building. 


Where vertical conduit is not installed, 
and closet wiring is not advisable, all 
wiring is usually done as each order for 
service is received, following the usual 
methods of wiring for individual sub- 
scribers’ stations. 

12. Office Building Wiring. The wir- 


ing of an office building presents a diffi- 
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cult problem for the following reasons: 

(1) The number of telephones will de- 
pend somewhat upon the character of 
business the building is designed for, and 
the district in which the building is 
located. 

(2) The number of telephones of any 
floor will depend upon the requirements 
of the individual tenant. These are not 
constant for any extended period of time, 
as tenants are from time to time super- 
seded by others that require varying 
amounts of telephone service. 

(3) The locations of telephones in the 
premises are not permanent but must be 
changed to meet the requirements of the 
tenants. 

(4) The particular kind of business in 
which the tenant is engaged has a decided 
influence on the character and require- 
ments of his telephone service. 

Office buildings usually include one or 
more P. B. X. installations as well as a 
central distributing terminal at which the 
outside cables end. 

In office buildings the outside cables 
from the telephone exchange are ter- 
minated at some suitable place in the 
basement. Wiring the building for tele- 
phone service therefore consists in carry- 
ing a number of pairs of wires from each 
floor in the building to this terminal in 
the basement. The number of wires pro- 
vided for each floor will depend upon the 
size of the building, its location and the 
class of business for which it is to be 
used. 

The number of pairs of wires which 
will be required between each floor and 
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sulated lead-covered cables are extended 
upward to the various floors in vertical 
shafts; branch taps are provided at the 
individual floors. As an except:on where 
the splicing costs will be greater than the 
saving from the use of paper cable, silk 
and cotton insulated cable may be used. 
Provided they are so located that they 
will be free from interference or damage, 
shafts are preferred to iron pipe for 
carrying the cables so that such cables 
will be more accessible. 

Elevator shafts should be avoided 
where possible, and every effort made to 
have shafts especally provided for the 
purpose. 

Main riser cables are either raised 
from the bottom or lowered from the 
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stant shifting of telephones to meet the 
requirements of tenants, it is imprac- 
ticable to install wiring on the floors from 
the floor terminal boxes to the individual 
rooms; for this reason the permanent 
work will in general end at the floor 
terminal. 

Where the floor is likely to be divided 
into a large number of small offices, the 
distributing wires from the floor ter- 
minals to the telephones can be run in 
moulding. For this reason the floor ter- 
minals should be located near the ceil- 
ing. A suitable moulding should be pro- 
vided in the halls by the building owner, 
and a smaller moulding in the individual 
rooms. 

Opposite the floor terminal, unless the 




















Fig. 11—Method of Placing Iron Conduit Across Hall Cetling. 


top, the size decreasing as they extend 
upward through the various floors. The 
connection between paper-insulated build- 
ing cable and the building terminal should 
be made by splicing a short piece of silk 
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Fig. 10—Iron Distributing krame and Cabinet for Basement Terminals of Hotels 
and Large Apartment Buildings. 


the basement will generally be one pair 
for each 150 to 400 square feet of floor 
space in a building in the business district 
used for offices, and one pair for each 400 
to 1200 square feet in a building in a 
wholesale district where one or more 
floors are used by one firm. 

The type of terminal used for build- 
ings where a service cable of 100 pairs or 
larger is installed, and in which the sta- 
tions are unexposed, is the metal rack or 
small distributing frame type (Fig. 10). 
Standard jumper wire should be used 
with these distributing frames. 

From the basement terminal, paper-in- 


and-cotton cable on to the end of the 
paper-insulated cable. 

Smaller size lead-covered silk-and-cot 
ton cables are bridged on to the riser 
cables at the proper distributing points, 
these floor cables are terminated in a 
floor terminal. 

On long runs where the net cost of 
labor and material is less, paper-insulated 
cable may be used for floor cables, in- 
stead of silk-and-cotton; however, a short 
piece of silk-and-cotton cable should be 
spliced on to the end that terminates at 
the floor terminal. 

In office buildings where there is a con 


terminal is located at.one end of the hall, 
it is desirable to have a piece of conduit 
extend across the ceiling of the hall (Fig. 
11) in order to distribute wires to the 
rooms on the side away from the floor 
terminal, unless there is a floor terminal 
on both sides of the hall. 

With the system described above, the 
wirng is practically concealed, and is 
permanent only as far as the floor ter- 
minals, and the wire system is flexible 
enough to allow proper distribution fa- 
cilities to the various rooms of the floors. 

Where it can be assumed that an entire 
floor, or several floors, will not be sub- 
divided into rooms, and partitions and 
mouldings will not be available for wire 
support, iron conduit or concrete ducts 
should be provided on each floor 

Where a large office building is devoted 
exclusively to the business of one firm, 
some floors are generally not subdivided 
into small rooms, yet it is mecessary to 
supply telephone service to many desks in 
large rooms, and it is desirable to have the 
telephone wiring concealed. If the room 
has columns and the desks can be grouped 
along these columns or along the walls, 
outlet boxes can be placed adjacent to 
these groups of desks, and these outlets 
connected to the distributing centers by 
iron conduit. 

Large mercantile houses usually have a 
P. B. X. installation. 

13. Hotels. Depending upon the size, 
location and kind of building, and char- 
acter of service contracted for, a hotel 
may be included in either the office build- 
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The early builders of America 
made their houses of rough hewn 
logs or of stone or adobe lifted from 
the earth. Settlements grew to towns, 
towns to cities. Small stores and shops 
were built, and these in turn were 
torn down to make room for bigger 
ones. Roads, bridges and railways 
were constructed. Factories and 
skyscrapers were erected. And so, 
swiftly, the America of today 
appeared, still growing. 


In the midst of the development 
came the telephone. No one can 





tell how much of the marvelous later 
growth is due to it—how much it 
has helped the cities, farms and in- 
dustries to build. We do know that 
the telephone became a part of the 
whole of American life and that it 
not only grew with the country, but 
contributed to the country’s growth. 


Communication by telephone has 
now become so important that every 
American activity not only places de- 
pendence upon the telephone service 
of today, but demands even greater 
service for the growth of tomorrow. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 
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ing class, or the apartment building class, 
or a part of both. 

The telephone system installed in 
hotels usually consists of a switchboard 
located at some convenient point on the 
main floor, in or near the office. Tele- 
phones are placed in each room or suite 
and wired to the switchboard, which is 
connected by. one or more trunk lines 
with the nearest exchange of the tele- 
phone company. The wiring problem is, 
therefore, comparatively simple, involv- 
ing the running of a pair of wires from 
some definite point in each room or suite 
to a common center near the switchboard. 

Provision should also be made so that 
the telephone company can run its trunk 
wires from the switchboard to the tele- 
phone company’s cable terminal in the 
basement. 

The method of getting wires from the 
switchboard up to the various floors, also 
the provision for terminating building 
cables, is the same as described for office 
buildings. 

From each floor terminal, a conduit of 
one-half inch diameter is run to a desig- 
nated location in the wall of each room, 
in which a telephone is to be placed. The 
height of the outlets in each room should 
be about five feet from the finished floor. 
In extending conduit from terminal boxes 
to rooms, it is possible in many cases to 
use one run of larger conduit to supply 
three or four rooms, rather than run 
smaller conduit to each individual room. 
When the floor area and the number of 
rooms is large, it may be found econom- 
ical to have more than one terminal box 
on a floor. From the terminal boxes on 
each floor, twisted pair inside wire is run 
through the conduit to the locations in 


each room. 


Barnard Promoted by Bell of 
Pennsylvania 


Philadelphia, Pa.—C. I. Barnard, for 
the last two years general manager of the 
Bell of Pennsylvania and associated com- 
panies, has been elected vice-president in 
charge of the operation of these com- 


panies. 


Skiatook (Okla.) Telephone Ex- 
change Is Sold 
Skiatcok, Okla.—The Sk‘atook Tele- 
phone exchange has been purchased by H. 
W. Challacombe, formerly manager of 
the Lone Wolf Telephone exchange. 


Dallas, Tex.—Southwestern Bell is to 
build a $4,500,000 building here if al- 
lowed to take over the franchise of the 
Dallas Telephone company. 
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Iron Jacket Renews Poles 


Mulnix Device Endorsed by Extensive Tests 


Chicago, Ill—After ten years of exten- 
sive practical research and observation of 
installations in actual service, the Mulnix 
pole jacket has reached the point where 
it cansbe safely accepted by the field at 
large-as a very sound method of effect- 
ing saving in pole line maintenance, ac- 
cording to the statement of its manufac- 
turers, the Inter-Ocean, Products Com- 
pany of Chicago. 

Performance of the Mulnix jacket in 
installations that are spotted around the 
country from the east to the west coast 
are said to amply confirm the claims 
made by the sponsors of the device, which 
include renewing the strength of the line, 
making it fire- and storm-proof. 

The Mulnix pole jacket installation 
makes it unnecessary to do overhead 
work when renewing the strength of the 
old pole line. The job is done by putting 
the Armco iron corrugated jacket around 
the ground section of the pole. It is the 
claim of the Inter-Ocean Products peo- 
ple that two men can do more work in 
renewing old lines by the Mulnix jacket 
method than ten men could do following 


Florida Telephone Companies 
Figure in Consolidation 





Miami, Fla.—Plans for the formation 
of the Florida Telephone Corp., through 
consolidation of seven operating com- 
panies, are nearing consummation and R. 
F. Devoe and Co., of New York, will 
probably offer a block of first mortgage 
bonds of the new company. The seven 
properties are the Citrus County Tele- 
phone Co.; Lake County Telephone Co. ; 
Orange County Telephone Co.; Osceola 
County Telephone Co.; Pasco County 
Telephone Co.; Sumter County Tele- 


phone Co., and Florida Telephone Co. 
The consolidated company will serve 31 
different communities in central and 
northern Florida with a total permanent 
population exclusive of visitors of more 


than 100,000. 


A. Carlson, Pioneer Telephone 
Manufacturer, Is Dead 





Androy Carlson, one of the founders of 
the Stromberg-Carlson Telephone Co., 
died last week at his home in Chicago. 
Mr. Carlson had been a resident of Chi 
cago since 1883 and retired from active 
business several years ago. He leaves a 
widow and six children. 


the ordinary procedure. The job is neat, 
and a great saving of money is effected, 
according to the records of the existing 
installations. 

Straight or tapered poles are fitted 
with the Mulnix jacket. The pole is 
made to stand firm in the ground and 
none of its vibrating qualities are de- 
stroyed. Because Armco rust-resisting 
iron is used the life of the Mulnix jacket 
is exceedingly long, and engineers can 
figure the probable life of the pole with 
a much more accurate degree of certainty 
than now is possible. The corrugated 
design of the jacket greatly increases the 
strength of the jacket, it provides for ex- 
pansion and contraction and allows an 
air space around the pole. Several of 
the Mulnix jackets may be carried by 
linemen as repair parts and may be quick- 
ly applied to the weak poles in the line. 

The showing of the Mulnix pole jacket 
over the ten-year period since its prac- 
tical introduction warrants the belief that 
the jacket eventually will register as a 
big item in conserving the timber re- 
sources of the country by greatly extend- 
ing the average life of poles. 


Use of Creosoted Pine Poles 
Doubles in Year 


Chicago, I1]—The use of pressure cre- 
osoted pine poles in 1924 showed an in- 
crease of nearly 100 per cent over the 
1923 figures, according to the Service Bu- 
reau of the American Wood-Preservers’ 
association. The following statistics, cov- 
ering pressure creosoted pine poles for 
each of the last eight years, have been 
compiled by R. K. Helphenstine, Jr., of 
the U. S. Forest Service in cooperation 
with the above association. Figures on 
creosoted pine poles as a separate class 
have never before been given out. 

No. of pine poles 


Year pressure treated 
in tk chem s Soe be ea Oe 103,804 
eS ae ce a 
NF a wlio 2 xs ov 05a WES 156,346 
kee Jd Pendeds oewwe 167,289 
ME, £585 dak Sb goee dead duet 224,777 
Danna aie saeco kee ...-291,991 
RENT Peper’ et 451,852 
Ee eee eee 899,201 


S. Dakota Meeting, Sioux Falls, 
) 
Jan. 12-14 
Sioux Falls, S. D.—Annual meeting of 
the South Dakota Telephone association 
will be held here January 12, 13 and 14. 
Plans of the convention details will be 


announced later. 
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OWN through the ages communication and progress have walked 
hand in hand. As the Indian smoke signals of a hundred years 
ago have given place to intricate networks of wire over which mes- 
sages travel with lightning speed, so have the frontier forts grown into 
prosperous towns and mighty cities, which will grow still mightier and 


more prosperous as old methods yield their place to new 
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Strowger Automatic 
Telephone Exchanges 


@ In Service 


@ On Order, But Not 
Yet Installed 
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Two Announcements of Importance 
to All Telephone Operating Companies 








OR many years telephone manufacturers have tried 

to produce a telephone instrument with all of the 
sturdiness and efficiency of the conventional desk stand, 
but with the transmitter and receiver in a single conven- 
ient unit. Now, for the first time, a telephone has been 
designed that meets this need to perfection. 


The Monophone must not be confused with the so-called microphone or any 
other existing type of instrument. The monophone is built upon radically differ- 
ent lines and fills a long felt want in both the public and private exchange fields. 





The Monophone has a one-piece bakelite shell, espe- 
cially shaped for convenience in calling. The transmitter 
and receiver are fitted with polished nickel bands. The 
desk stand, with or without ringer, has a rigid cradle, 
the switching of the circuits being accomplished by 
means of a simple and positive acting spring assembly actuated by a small push 
rod held down by the weight of the Monophone. 





Fully illustrated circular on application 


ype 15 Exchange 


ERE at last is a Strowger Automatic exchange that will 
fiteconomicallyinto the very smallest rural exchange. 


She 


The Type 15 Exchange has an individual Strowger con- 
nector switch per line and may be furnished in any capac- 
ity from two or three to twenty or thirty lines, with or 
without trunking facilities to other exchanges; code ring- 
ing with dial control. The number of stations per line is 
governed only by the usual transmission limitations. 
Only requirement is full metallic construction. 


Fully illustrated circular on application 


Automatic Electric Company 


Factory and General Offices: Chicago, Illinois 
ASSOCIATED COMPANIES 





International Telephone Sales and Engineering Corporation New York 
International Automatic Telephone Company, Ltd London 
Automatic Telephone Mfg. Co., Ltd Liverpool 
Compagnie Francaise pour l'Exploitation des Procédés Thomson-Houston Paris 
Automatic Telephones, Ltd. Sydney 
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‘Telephone Testing Methods 


Description of Various Instruments Employed and Methods of 

Using Them—Importance of Insulation Tests—Locating Alternat- 

ing Current Crosses—Determining and Testing Assorted Troubles 
By P. KERR HIGGINS 


A correspondent asks for a circuit ar 
rangement for a small exchange using a 
single key in conjunction with a single 
scale volt meter. This is shown in Fig. 
1. Where two scale volt meter is used, 
a more elaborate arrangement is possible, 
one form being shown in Fig. 2. In the 
single key set with the key in normal 
position, a reading across the line is 
given, The key in the listening position, 
tests one side of line for ground and in 
the ringing position tests the other side 
for ground. In the two scale arrange- 
ment a wider range of testing is possible 
with more accurate results. Volt meter 
testing was fully explained in TELEPHONE 
ENGINEER, Feb., 1924, Vol. 28, No. 2. 

As indicated in the previous article 
there are many types of Wheatstone 
Bridge, but practically all of them are 
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forbids a detailed description, as this 
together with full instructions usually are 
furnished by the manufacturer. One of 
the latest types is type T manufactured 
by the Leeds & Northup Company. This 
set is not only very complete in its ar- 
rangement, simply in its operation, but 
very accurate in its results. Fig. 3 shows 
a diagramatic view of this type and Fig. 
4 shows the portable character of ite 
arrangement. Fig. 5 shows a diagramatic 
view of a portable slide wire set. Fig. 6 
shows a diagramatic view of the post- 
office type, and Fig. 7 shows its portable 
arrangement. These illustrations are 
given for reference and comparison by 
the reader so that he may see how little 
difference there is, not only in the circuit 
arrangement but also in the equipment 
arrangement. It is apparent that the basic 
principle of the Wheatstone Bridge is 
unchanged but the testing sets have been 


developed to obtain a broader scope of 
testing and more accurate results. The 
post-office set is perhaps one of the oldest 
types, while the Leeds & Northup is one 
of the latest types. 
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Before proceeding to the consideration 
of special tests, which are _ possible 
through the use of the Wheatstone 
Bridge, it may be well to describe briefly 
some forms of using equipment that are 
sometimes used in telephone work. 

At this time the simpler forms of test- 
ing equipment such as the “Telefault,” 
“Woodpecker,” etc., will be omitted as 
they will be discussed later. 

The Potentiometer. This is an instru- 
ment for the galvanometric measurement 
of electromotive forces or differences of 
potential by a zero method. In _ the 
Potentiometer the difference of potential 
to be measured is balanced or opposed by 
a known difference of potential, and the 
equality of the balance is shown by the 
fact that one or more galvanometers 
placed in shunt circuits show no move- 


ment of the needle. The potentiometer is” 


an exceedingly useful instrument for cali- 
brating other direct reading instruments 
or instruments which show directly on a 
scale, current or voltage values. How- 
ever, it is very seldom used in telephone 
exchanges, and a detailed description of 
‘ts construction seems unnecessary. 

The Megger. Some years ago, Sidney 
Evershed experimenting with ohmmeters 
of a fixed coil type conceived the idea of 
developing a portable ohmmeter for high 
resistance measurements which would 
have moving coils only and which would 
include the valuable feature of permanent 
magnet instruments. About the year 1906 
the Evershed megger was placed on the 
market. This instrument has a dead beat 
movement and greatly increased sensi- 
bility over that of former ohmmeters. It 
is available in various ranges between 
1000 ohms and 2000 megohms. The com- 
plete instrument is shown in Fig. 8, while 
the diagramatic arrangement of the set 
is shown in Fig. 9. The insulation resist- 
ance to be tested is connected to the ter- 
minals A and B. These posts are usually 
marked on the instrument, one of the 
terminals “Line” and the other “Earth” 
or ground. In making the test, the crank 
is turned at a fair speed and the value 
of the insulation resistance in megohms 
is read directly from the scale. It is very 
apparent that in many circumstances such 
an instrument is very valuable for the 
following reasons: First, it is a time 
saver; second, a direct reading is ob- 
tained without mathematical calculation, 
eliminating one possible source of error; 
third, its simplicity enables any one to 
make the readings; and fourth, it is very 
accurate and reliable for measurements 
of this kind. The details of the construc- 
tion of this instrument were published by 
Prof. Arthur J. Rowland in TELEPHONE 
EncIneeER, Oct., 1910, Vol. 4, No. 4, page 
165. There are many uses of this instru- 
ment but one of the most important is 
regular examination and testing of equip- 
ment and plant for installation resistance 


This will tend to anticipate trouble before 
it has become serious. One skilled in its 
use can tell from the behavior of the in- 
strument whether the fault is due to 
moisture or the proximity of conductors 
to each other. Meggers are also supplied 
which are arranged so that, by throwing 
a simple switch, the megger in conjunc- 
tion with an accessory rheostat becomes a 
bridge megger. In this way it becomes 
available for Wheatstone bridge work, 
including the special loop tests. Since it 
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employs relatively high EMF, contact 
potential differences existing at faults be- 
come almost negligible. The accuracy of 
the megger is limited only to the ac. 
curacy with which the scale can be read. 
It is usually constructed very compactly, 
mounted in a neat carrying case and hen 
the advantage that no batteries or other 
outside source of power are necessary for 
its operation. The readings of the jn- 
strument are independent of the EMF 
of the generator and yet the sensibility 
of the instrument is increased as the 
force is raised in a similar manner as jn 
the use of the Wheatstone Bridge. A 
comparatively inexpensive instrument of 
this kind may be constructed by any one 
possessing a small amount of mechanical 
ingenuity and the instrument after being 
completed may be calibrated with a po- 
tentiometer in the usual manner. 
Alternating Current Milli- Ammeter. 
The development of the alternating cur- 
rent milli-ammeter has made possible a 
method by which fault locations on open 
lines may be made with reasonable ac- 
curacy. This method is based on the fact 
that when an open wire is connected to a 
grounded alternating current generator. 
the amount of current that will flow into 
the wire due to its capacity bears a defi- 
nite relation to the length of the line. The 
connections for the test with this instru- 
ment are shown in Fig. 10. The function 
of the adiustable condenser is to eliminate 
the induced current set up by parallel cir- 
cuits and also as a means of varying the 
strength of the alternating current. In 
order to determine the relation of the 
amount of current to the length of the 
line it is mecessary to use a good wire 
which is opened at the distant end and 
the condenser or voltage adjusted to give 
the maximum readable deflection. With 
the same voltage, frequency and _ con- 
denser adjustments readings are taken to 
opens at various points in the circuit and 
the readings thus obtained plotted on a 
curve. A separate curve should be made 
for each line for the reason that the 
amount and location of the capacities are 
different for different lines. The presence 
of cable or twisted drop wire in the cir- 


cuit will greatly change the shape of the 
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curve. By keeping a record of these 
measurements and the actual breaks 
found by trouble men, the curve can be 
changed to conform to these results. In 
a dry country the results are reasonably 
constant, but in a wet country, the ca 
pacity and insulation resistance of lines 
are subject to wide variation. 

It is advisable before making a meas- 
urement to take a reading to an open 
either on the faulty wire or on a good 
wire of the same size at the point near 
est to the break. If any discrepancy is 
observed, the voltage or condenser is 
varied until the reading shown by the 
curve at that test point is obta‘ned. A 
reading is then taken on the faulty wire 
to the break and the location of the open 
read directly from the chart. If the end 
of the broken wire towards the test office 


is grounded, the distant portion of the 


wire should be looped back from the 
first test point beyond the break and the 
necessary calculation made to locate the 
open. When both ends of the broken 
wire show heavy leakage, only approxi 
mate locations can be made unless the 
wires are solid grounded. It is claimed 
that breaks can be located by this method 
with an average maximum error of not 
over two miles in a radius of one hun 
dred and fifty miles. Beyond this dis 
tance the accuracy decreases, as the curve 
has a tendency to become too flat to be 
of service. To obtain the best results by 


this method the insulation of the line 
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tery which, made to alternate by use of 
a relay, will pass out of the arm of the 
bridge to the line or cable which is to be 
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Fig. 12 


splled. This current will also pass 
through the variable arm R of the bridge 
through the condenser to ground. An- 
other relay reverses the galvanometer 
with each reversal of the battery, other- 
wise the galvanometer needle would 
vibrate quickly back and forth so that a 
balance would be difficult to obtain. In 
making this test the line should be opened 
to clear it of any apparatus which might 
interfere with the test. Arm A is then 
connected to the good side of the pair 
The variable arm R of the bridge is to be 
set at zero ohms. The needle of the gal 
vanometer will swing solidly to the right 
is current is flowing through the zero re- 
sistance of the variable arm, through the 
valvanometer and out to the line, which 
may now be considered as one side of 
the condenser, and the earth and adjacent 
wires as the other side of the condenser, 
with the insulation on the line or cable 
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must be very high. The miulli-ammeter 
used in these tests is of the Weston alter 
nating current portable type with a scale 
4 O0to 75. It is dead beat and when used 
in conjunction with an adjustable con 
dense r is not affected by induction tron 
parallel circuits. The condenser may be 
dispensed with 1f some means is provided 
for varying the voltage of the generator 
without changing the frequency 

The Spillway Test. This test is at 
ther method used to locate the point at 
which a line is open. In making this test 
nly two arms of the bridge are used as 


shown in Fig. 12. Current from the bat 


wires as the insulating medium. Now the 
variable resistance is turned until it reads, 
sav, SOO. The galvanometer needle will 
swing to the left showing that the path 
of least resistance is through the bridge 
irm A, galvanometer, and condenser, to 
ground. If the variable arm is moved 
back to, say, 790 ohms and the needle 
swings to the right, this would show that 
the balance is between 790 and 800. The 
resistance in the variable arm when ad 
justed until the needle rests on the center 
of the scale, thus indicating that no cur 
‘nt is flowing through the galvanometer 
it, sav, 795 ohms. We then sav the spill 
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of the good wire is 795. In a similar 
manner the bad wire is tested until a 
balance is obtained at, say, 450. In order 
to determine the number of units or spills 
per mile on any line at any given time, 
it is necessary to divide the number of 
spills into the distance or length of the 
line. If the number of units per mile is 
known then the trouble can be located. 
In a test of this kind, there is usually 
very little difference between the theoret- 
ical and actual location of the trouble. 
Where cable is in use the units may be 
separated as shown in Fig. 13. 

Fault Location. The term “fault” or 
“trouble” is usually intended to cover al- 
most every variety of damage by which 
a line or cable may be affected electrical- 
ly. The various kinds of faults may be 
grouped under the following classifica- 
tions : 

(1) Grounds. 

(2) Crosses. 

(3) Opens or breaks in the circuit. 

(4) Inductive crosses. 

As is well known, grounds and crosses 
may be dead , partial or swinging. It ‘is 
therefore necessary in trouble testing first 
to ascertain the nature of the trouble and 
as far as possible to form a mental pic- 
ture of the line under test as this will 
greatly facilitate not only the making of 
tests, but also the location of the trouble. 
The princ‘ples of fault location and their 
application are usually quite simple and 
easily understood. However, many con- 
ditions are complicated by a net work of 
branch wires or branch cables, as well as 
peculiarities of the faults themselves and 
many other causes. It is therefore not 
enough that the tester should know the 
theory of fault location, but that he 
should have actually had experience in 
the location of same; otherwise, his task 
is a difficult one. It is also important 
that his testing apparatus should be re- 
l:able and accurate. 

Grounds may be due to several causes. 
First, a broken wire lying on the ground; 
second, defective insulation, leakage to 
ground or to another conductor, a dam- 
aged cable sheath dué to any cause such 


as a bullet, an abrasion of the lead sheath, 


damage due to lightning or any other 
cause which will permit leakage to 
ground. Crosses are understood to be 
due to crossed wires or defective insula- 
tion between two wires. Opens are 
breaks in the circuit (or conductor) so 
that the two parts are electrically sepa- 
rated. Inductive crosses are usually the 
result of a transposition of single sides 
of adjacent pairs. 

We are now ready to consider some of 
the practical tests made in connection 
with the Wheatstone bridge. 


Insulation Tests Important 
he importance of insulation resistance 
ot long telephone lines is generally well 
understood by practical telephone men, 
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but the theory upon which such measure- 
ments is based is not so well understood. 
The insulation of a telephone line is usu- 
ally defined as the resistance of all paths 
in parallel to ground or some other con- 
ductor. It is therefore the total opposi- 
tion offered to the current in escaping 
from one line to another or to ground. 
This leakage may be caused by contact 
with other line wires, trees, guy wires, 
etc., or may be caused by broken insula- 
tors or the lack of insulators or may be 
due to the collection of dust and moisture 
on insulation equipment. The use of pet- 
ticoat insulators increases the insulation 
resistance of lines. Tests for insulation 
resistance between the conductors of a 
telephone circuit, between the conductors 
and the ground, or between the conduct- 
ors and the lead sheath of cables often 
aid in the location of trouble. In making 





value of the insulation resistance obtained 
from this test by the ratio of the length 
in feet of the part tested to 5280 or the 
number of feet per mile. The determina- 
tion of the insulation resistance of a line 
is the equivalent of the measurement of 
a high resistance. 

In making tests for insulation resist- 
ance one of the lead wires is connected 
to the conductor under test, and the other 
lead wire to the ground, sheath, or wire, 
as the case may be. There should be no 
other connection between the parts tested 
and it is advisable to allow the testing 
current to saturate the line at least one 
minute before taking the measurement. In 
the equal deflection method, a_ battery 
giving from 50 to 150 volts is necessary 
and a galvanometer shunt is employed to 
vary the sensibility of the instrument. 

Fig 14 shows the diagramatic illustra- 
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ton for determining insulation per mile. 
Fig. No. 15 shows connections for de- 
termining . insulation resistance — first, 
leakage between line wires, and, second, 
leakage to ground. The common unit of 
expressing insulation resistance is in meg- 
ohms per mile and the formula is as 
follows: 

Insulation in megohms per mile= 
Total insulation X length of line in miles 


1,000,000 
Another method used for determination 





of insulation resistance is by comparing 
a known resistance with a line under test. 
This test is quite simple as the readings 
are by the direct deflection method. In 
testing the known res:stance, only one 
cell may be used and the deflection noted. 
This deflection is due to the current from 
one cell through the known resistance. 


WIRE NO.2 SECTION Nas 








LEAKAGE 70 ‘GROUND 


¥ ~ el 
‘ ‘ 
y ' 
' 
J ‘ 
i ' 5 
' ' ' 


Fig. ce 


oo cocecd 


TINFOIL 


STRIP OF GROUND GLASS —,, 











a ee ee ee -- SECTION 
el pom rrr tr tt ene 4 OMites --------- --------~ s na SECTION WO.1 
ee ee A ee een » poo gre bd H $c 
~ F; £00 ‘ os ~ CV ' 
|, ES | ' 
Cable Cable cf 
[v2 
t=+=-100—--- ae oo -- 350 ---------- 4 i 
. ees vt 
. stopper eat 
~ “—- + ee 450 -—<—“<“<<<—<—<<< eee eee - 
Fi g. 13 
y > 4 ‘ ‘ ‘ 
' ‘ ' ’ ‘ 
' ' 1 " ¢ 
+ | ¢LANAGE BETWEEN LINE WIRES ! 
' ‘ 4 ' | 
= H ; ' ; : 
i i i 1 4. a 
L 
ae A eae me rca 
T | £&AMAGE 7O GROUND 
' ' : ' ' ‘ 
; ‘ : ‘ : . “TINFOIL 


tests of this nature a Wheatstone bridge 
having a rheostat capacity of 1110 ohms 
may be used in the regular way up to 
111,000 ohms, and one having a rheostat 
capacity of 11,110 ohms may be used in 
the regular way up to 1,111,000 ohms. 
Insulation resistances in excess of this 
value are usually measured by the equal 
deflection method, using the D’Arsondal 
Galvanometer as explained in a previous 
article. The insulation resistance per mile 
may be calculated by multiplying the 
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Then multiplying the resistance by the 
deflection we have that resistance 
through which one cell will produce a 
deflection of, say, one division, thus reg- 
istering the constant of the galvanometer. 
By replacing the known resistance with 
the lines to be tested, and adding addi- 
tional cells, we again secure a reading. 
Multiply the galvanometer constant, ex- 
pressed in megohms, by the number of 
cells used, and divide by the number of 
scale deflections of the second reading. 
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The result is the insulation resistance in 
megohms. To make this test with a post- 
ofice type bridge, all the plugs in the 
rheostat must be removed. Fig 16 shows 
qa make-shift “known resistance,” and is 
self explanatory. The pencil line resist- 
ance may be varied to meet requirements 
by adding or removing a small amount of 
graphite until the resistance desired is 
obtained. The arrangement of the bridge 
proper in this test is shown in Fig. 17. 
The known resistance is connected to the 
line post C and the other side to the posi- 
tive battery post B. All plugs are re- 
moved except the one shown plugged in 
at A. 


Some Relevant Facts About 
Insulation 

Ordinarily porcelain has from five to 
six times the insulation resistance of glass 
and is also less hydroscopic, or in other 
words does not condense water on its 
surface as readily as glass. However, 
insects are liable to weave webs much 
more readily under porcelain than under 
glass, which, it is claimed, lowers insula- 
tion. Glass is much more easily broken 
than porcelain, not only in shipment, but 
by school children. In Europe prac- 
tically all insulators are porcelain. Glass 
will also wash itself free from dirt more 
readily in a rain than will porcelain. The 
greater the distance between two con- 
ductors of a circuit and the earth will in- 
crease the transmission perceptibly, by 
reducing the capacity and increasing the 
insulation of the circuit. The pin separa- 
tion on lines varies from eight to twelve 
inches, the greater separation being used 
on toll lines. The methods used in wir- 
ing subscribers’ stations are often open 
to many faults and although most com- 
panies have specifications for this work 
they are not properly observed. It is im- 
portant that the insulation be kept up to 
the highest possible standard throughout 
the entire length of the subscriber’s line 
from and including the substation to and 
including the central office equipment. 
Great care must be taken to keep the 
wires and accessories free from dampness 
and metallic objects. Often low insula- 
tion is caused by careless stapling of the 
wires to fixtures. Electrically speaking, 
the ideal insulation would be one having 
the qualities of our present insulation 
combined with a property which would 


confine the entire effects of electricity t 
the wire it was insulating and also ex 
clude any outside electrical effect 
Test for Locating Alternating Cur- 
rent Crosses 

Fig. No. 19 shows the connections of 
a method for locating alternating-current 
crosses on telephone lines 

Disconnect the battery wires at c and d 
of a Wheatstone bridge, set and ground 
the point c through z resistance AR suf- 
ficient to reduce the incoming alternating 
current AC below the danger point and 
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then substitute for the galvanometer an 
alternating current milliammeter, shunted 
with about 10 ohms resistance, s, as a 
protection to the instrument. Balance the 
bridge by inserting resistance in the rheo- 
stat R until the needle points to zero, on 
the lower scale of the milliammeter, 
which indicates that no current flows be- 
tween f and g. Then half of the resist- 
ance of the rheostat R will be equal to 
the distance in ohms from the point the 
crossed wire is looped with the good wire 
to the alternating current cross, if the 
two wires are of approximately the same 
resistance. 

To determine the distance in miles 
from the test station to the cross, make a 
loop measurement of the good and 
crossed wires before the battery wires 











=X 
are disconnected from the bridge and use 
the Varley formula: 
W here— 
M = Length of loop in miles, 


Fig.20 AxR 
B 


O= Resistance of loop in ohms, 
R = Resistance of rheostat when bridge 
is balanced, 


7 = —_—- = Resistance from testing 


station to cross, 
then the distance in miles from the test 
ZXM 
station to the cross is X = ———. 
’ O 

By using a telephone receiver instead 
of an alternating current milliammeter, 
the same result can be obtained by in- 
serting resistance in the rheostat R until 
no noise, or a minimum noise, is heard in 
the receiver. 

Reminders When Making Tests 

Before discussing and explaining some 
of the standard tests in connection with 
the Wheatstone bridge, such as the Var- 
ley and Murray loops, etc., it might be 
well to give the reader some general 
hints which may be helpful in making 
such tests. 

Foreign Currents—A_ frequent source 
of inconvenience and error is the presence 
at the fault of an electro motive force 
due to the potential difference between 
the faulty conductor and ground. In 
other cases stray currents from light and 
power circuits are flowing on the wires. 
These currents being frequently irregular 
cause irregular deflections on the gal- 
vanometer. When such a condition ex- 
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ists, the battery should be made as large 
as practicable to the end that the gal- 
vanometer readings due to the test cur- 
rent may be larger than those due to the 
foreign current. If this remedy should 
not result in a sufficiently accurate loca- 
tion, it may be necessary to make use of 
another test loop or postpone the test 
until conditions are more favorable. 

Test for Crosses—In making such tests, 
bunch all the wires if possible and con- 
nect them to one end of the testing cir- 
cuit ; then remove one by one the bunched 
wires, touching each successively with the 
other end of the testing circuit. If cur- 
rent flows this shows the circuit is closed 
and that the wire touched is crossed 
with one of the other wires. This wiré 
should be marked and connected to the 
bunch and the test repeated until nothing 
is left in the bunch but crossed wires. It 
is now an easy matter to determine be- 
tween which wires the crosses exist. A 
test should now be made to secure if pos- 
sible the two wires showing the least re- 
sistance at the fault. Great care must be 
taken to see that none of the wires are in 
contact with each other or with the lead 
cable sheath at the far end of the cable! 
Crosses are usually located by the samé 
methods as for grounded wires except 
that the binding post on the instrument 
instead of being connected to ground is 


connected to the wire crossed, that is to 


say, the two wires under test are con- 
nected direct to the bridge. Fig. 20 
shows the connections for making resist- 
ance measurement and also the formula. 

Test for Grounds—It is customary to 
make a preliminary test to determine the 
presence of the ground. This is done by 
connecting a galvanometer, volt meter, 
or receiver in series with a battery. One 
end of this circuit is connected to ground 
and the other end to the wire under test. 
A deflection or, in the case of a receiver, 
a click denotes a faulty wire and the 
amount of the deflection or the loudness 
of the click will indicate whether it is a 
partial or complete ground. If a test is 
made with a direct current magneto, it 
must be made carefully as the reverse 
current magneto is not very reliable, as it 
will ring when the electrostatic capacity 
of the wire is great enough. 

An Intermittent Ground—An intermit- 
tent or disappearing ground is frequently 
met in testing. This may be due to a 
swinging contact or it may be caused by 
the battery current from the testing set 
turning a slight moisture ground into gas. 
In such cases after waiting a short time 
the ground will reappear. This may be 
partially or completely remedied by using 
more battery and taking a quick reading 
In some cases it may be necessary to in- 
terchange the galvanometer and battery 
connections. By doing this the galva- 
nometer current only flows through the 
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Save your old Poles 


Many yearsago MULNIX 
POLE JACKETS were in- 
stalled on poles, which were 








ready for renewal, owing to 
ground line decay and break- 
age. Today, these same 
poles and jackets are in prac- 
tically as good condition as 
the day the jackets were 











put on. 






Advantages of Using Mulnix 
Pole Jackets 


Renders a pole fire and storm proof. 







2? Insures, increases and maintains 
maximum breaking resistance of 
poles at all times. 







. Gives elasticity and longevity to 
old poles. 


w 






+. Excellent grounding conduit. 






5. Builds a corrugated reinforced iron 
bridge over the decayed portion of 
an old pole. 







6. Does away with overhead work on 
broken poles. 






~ 


Broken poles are righted and jack- 
eted in a few minutes, making them 
as strong and elastic as new poles. 













&. The jacket fits straight or tapered 
poles perfectly by reversing one 
tapered key. 






~ 


Mulnix Pole Jackets are manufac- 
tured by the American Rolling Mills 
Company out of their celebrated 
\RMCO Ingot Rust Resisting Iron. 






Demonstration During Convention 


Booth 11— Crystal Room 
Hotel Sherman, Chicago 


INTER-OCEAN PRODUCTS COMPANY 


155 E. Superior St. Chicago, Illinois 
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ires’ Part in Railway Field 


Pennsylvania System Authority Tells of Employment of 
Electrical Communication Methods in Railroad Opera- 
tion—Details Work of Telephones—Radio’s Limitations 


Radio 


Passenger Trains. Radio on passenger 
trains has been an interesting theme for 
many of the Sunday newspaper writers 
for some time; and they have not over- 
looked many of its possibilities. 

The developments that have taken place 
in the broadcasting and receiving equip- 
ment within a few years and the results 
obtained from some of the experimental 
installations indicate that if there were a 
service on our 


real demand for such 


trains it could probably be met now in 
a more satisfactory manner than at any 
time in the past. There are many fac- 
tors that affect the results obtained on a 
train installation including: the curvature 
of the track, causing changes in position 
to the 


sub-sur face 


of the car antenna with respect 


transmitting station; varying 


conditions which apparently cause fading 


or varying intensity of received signals 


or sounds; shielding effect of tunnels and 


bridges, causing a reduction in intensity 


or complete loss of reception; noise from 
axle generator lighting equipment; in ad 
dition to the atmospherics that affect the 
fixed station 

There are that are ot 


certam events 


general interest which might be received 
over a radio loud speaker in a club or 
without much adverse 
that 


with the ordinary broadcasting 


observation car 


criticism; but would not hold good 


Freight Trains. There is a real need 
for a sturdy, reliable, simple set for two- 
Way communication between the front 
and rear end of long freight trains, which 


is reasonable in cost. This should have 


some scheme for visual or preferably 
audible signaling. The rails have been 
Suggested as a conductor for a carrier 


system. These have insulated joints at 


certain intervals which might affect th 
account of the con 
the different tracks at 


the interlocking points, might be 


operation, and on 
nections between 
there 


some complications or objections to such 


use. 

The importance of this will be appre- 
ciated when one considers that some 
trains are nearly a mile long, with a 
hundred or more cars, the engine crew 


at the head end, the conductor and flag- 


man in the caboose at the other end and 


the brakemen out over the train. Some- 


By I. C. FORSHEE, 
Associate A. I. E. E. 


(Continued from September issue.) 


conductor 
wants to communicate with the engineer. 


thing goes wrong and the 
It is a dark, rainy or foggy night, and 
in a place where the track winds around 
the hills with no opportunity for lantern 
signals. There is nothing to do but stop 
walk the 
This takes a long time. 

Operation. It is that 
the radio can not yet be depended upon 


the train and length of it. 


Train believed 


for issuing train orders, especially to 


moving trains, as accuracy is of prime 
importance, as well as continuity of serv- 


check on all 


orders issued by the dispatcher. 


ice, and there must be a 


Emergency and Tug Boat Service. It 
has a real field, however, for emergency 
service between the different important 
points such as the general offices, division 
headquarters and 


certam unportant 


points on a system, when the wire lines 


fail because of storms, floods, fire, etc 
also for tug-boat operation in the harbors. 
The code signals are more reliable than 
the telephone for such service. 

Small, 


and receiving sets 


efficient, portable transmitting 


which could be de- 
pended upon for distances up to two or 
three miles for service during floods and 


favor with the 


railroad Superintendent of Telegraph. 


storm breaks would tind 


Line Construction 
Location, The telegraph and telephone 
line construction is invariably along the 
railroad right-of-way, which means that, 
in general, it is not far from the running 
tracks and is subjected to the smoke and 
from the locomotives 


corrosive gases 


where steam operation is used. 


l'ypes of Line Construction. The dif- 
ferent types of line construction used in 
various sections, dependent upon local 


conditions, include open wire, aerial cable 
and underground cable. The construction 


used in any particular section depends 


upon several things such as the number 
of circuits involved, the importance of 
hazards 


the service, space available and 


from electrical or mechanical interfer 
ence. The appearance of the line, also, is 
an item in some sections. Each class of 
construction mentioned has certain merits 
as well as objections, for which reason 
the conditions in any given location have 
to be carefully considered before decid- 


ing upon just what should be used. 
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Preservation of Poles. The railroads 
have been active in the development and 
use of preservative treatment of pole 
timbers for years. Because of their use 
of forest products, amounting to about 
fifteen per cent of the total consumption 
in this country, they realize that this is 
a good and wise investment and in line 
with the policy of forest conservation. 

Insulator Pins. lf it were possible to 
obtain a satisfactory enameled pin which 
would preserve the metal pin from de- 
terioration and also provide the neces- 
sary strength and insulating qualities at 
a reasonable price, it might be an im- 
provement over the present practice. 

Wire. Galvanized wire is used very 
little along a busy railroad on account of 
its short life before corrosion takes place. 
Practically all wire now placed is hard 
drawn bare copper No. 9 A.w.g., except 
that No. 8 B.w.g. is used for some im- 
portant long distance trunk circuits. 

Insu'ation. On a busy section of rail- 
road the locomotive smoke is responsible 
for insulators soon becoming coated with 
a black deposit which covers not only 
their underneath the 
petticoats as well, and is responsible for 
lowered under unfavorable 
This causes leakage 
of current from the wires to the ground 
which affects both 
the telegraph and telephone service, prob- 
ably the telegraph more than the tele- 
phone. This has been the subject of quite 
exhaustive studies to determine the best 
type of construction. 


outer surface but 
insulation 
weather conditions. 


and between wires, 


It has been found uneconomical to at- 
tempt to clean the insulators after they 
have once become coated; so the remedy 
for this condition is to replace with new 
glass, unless some means is developed for 
preventing this accumulation or for eco- 
nomically and efficiently cleaning them in 
place 

Importance of Continuous Service. It 
is believed that the importance of con- 
tinuous and efficient communication serv- 
ice in railroad operation is greater than 
with the regular commercial telegraph or 
telephone service. It is under the most 
that ir- 
regularities are apt to occur in train op- 
eration and that, too, is the time when 
open wire lines are most likely to fail, 
and when they are most needed. 


unfavorable weather condition 








on 
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Alternate Routes. Alternate routes for 
circuits between some of the more im- 
portant places are usually available over 
the Railroad Companies’ lines, and, in the 
event of line prostration over a normal 
route, it is many times possible to reroute 
some of the circuits to provide for the 
emergency service while repairs are under 
way. 

Cable Construction. Where cable cir- 
cuits are in service, there is generally 
less likelihood of line failure due to 
storms; but they might fail from other 
causes, such as electrolytic action, if 
underground, or from bullet holes or 
crystallization if in aerial construction. 
In either case duplicate cables provide 
certain insurance against complete fail- 
ure, but with adequate testing facilities 
and a force of cable splicers available, 
together with proper maintenance of the 
cable plant, there is little likelihood of 
these causes occasioning the loss of all 
service. 

Wire Patching Facilities. All wires on 
the pole line look alike to the layman, 
but from a railroad operating point of 
view, some wires are vastly more im- 
portant than others. The dispatcher’s line 
is considered of the greatest importance 
in train operation and for this reason it is 
always restored first in the event of line 
prostration. If trouble develops on it 
while other circuits are intact, the cir- 
cuit which can be spared with least in- 
convenience to the service is used to patch 
out the dispatcher’s circuit in the de- 
fective section. This means that the 
patching facilities, which include test 
panels in which all wires terminate and 
the necessary patching cords and plugs, 
must be available for this purpose at 
certain points on the division. However, 
it is undesirable to have these located too 
close together, as they introduce certain 
transmission losses on the longer circuits 
due to the necessity of using cable and 
protectors to connect between the line 
and the test panel, which usually is lo- 
cated in an interlocking or block station. 
Thus the additional protectors are added 
places for trouble to occur. 

Emergency Service. With the open 
wire construction it is possible to make 
connections for local emergency service 
by means of the pole used for this pur- 
pose, with portable telephones, but where 
aerial or underground cable only are 
used, these emergency connections can be 
made only where cable conductors are 
brought out to terminals, as at signal 
bridge or siding telephones or special ter- 
minals provided for that purpose. 

Use of Commercial Lines. It is some- 
times possible to establish emergency 
service between the different important 
points by connection over the commercial 
telegraph or telephone companies’ lines, 
routed either as direct circuits between 
the points involved or by circuitous 


routes to avoid the section in trouble. For 
the purpose of quickly establishing such 
services, it is the usual practice to have 
available certain tie lines between the 
railroad companies’ important terminal or 
relay offices and the commercial offices of 
the telegraph or telephone companies. 
Operating Conditions 

Variation in Telephone 7 raffic. There 
are quite wide variations in the traffic 
over the railroad companies’ communica- 
tion system, dependent upon the seasons. 
The increased travel during the holidays 
and vacation periods is also responsible 
for wide fluctuations in this communica- 
tion traffic. The presence of any emer- 
gencies or conditions which are likely to 
cause delays in the train schedules are 
often reflected in the increased calls made 
from the public to the Information Bu- 
reau inquiring as to the probable arrival 
or departure of the different trains, the 
cause and results of accidents, etc. In 
the event that these emergencies develop 
at a time when the telephone operating 
force is greatly reduced, there is apt to be 
complaint as to the inadequacy of the 
service unless extra operators are sum- 
moned immediately, as is usually the case. 
It is doubtful if the machine switching 
service will remedy this particular con- 
dition, as it is quite probable that all in- 
coming calls from the city central office 
will be handled by the manual operators 
as at present, but intercommunicating 
calls within the system itself could well 
be handled on a mechanical basis so that 
the increased load on the operators would 
not be so great as with the manual sys- 
tem. 

Enginecring Problems. The different 
problems met in the planning, operation 
and maintenance of a communication sys- 
tem for a large railroad are practically 
the same as with the large commercial 
telegraph and telephone companies, ex- 
cept that there are a few added special 
requirements. However, this phase of a 
railroad system is seldom given any con- 
sideration by one unfamiliar with the 
magnitude or importance of the railroad 
telegraph and telephone plant. 

Interest in Legislation. When it is 
considered that some of the larger rail- 
road systems operate in a number of 
states, it will be seen that the railroads 
are vitally interested in such matters as 
state regulations governing electrical con- 
struction, ‘inductive co-ordination, etc., 
and in the revision of the National Elec- 
trical Safety Code which doubtless will 
have a far reaching influence on the state 
regulations now in effect, or which may 
be revised or formulated later. 

Magnitude of Some Systems. The com- 
munication plant of one of the larger 
railroads includes, in round numbers, over 
10,250 miles of pole line; 530 miles of 
underground duct; 125,000 miles of wire; 
2420 telegraph and telephone message 
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offices; the average number of messages 
per month, not including train orders, 
through 86 relay and terminal offices js 
over 3,716,000; more than 11,700 tele- 
phones, privately owned, are used for 
dispatching trains, message service and 
private line operation; over 180 leased 
telephone exchanges, ranging from sim- 
ple one position boards to a 23-position 
board at the General Office, are em- 
ployed with over 18,800 leased telephones, 
This is called a private communication 
plant. 

Ideal System. The ideal communica- 
tion system would be such that, from any 
point on a railroad, any information 
wanted from any other point on that sys- 
tem could be obtained accurately and 
without delay. This would require more 
plant than could reasonably be expected 
and of such a quality that only the high- 
est grade of construction could be used; 
the lines would have to be equipped with 
loading coils and telephone and telegraph 
repeaters, and the terminal equipment 
would have to be such that minimum 
losses would obtain. Some of the rail- 
roads have already gone a long way 
toward realizing this ideal. 


British-French Circuits to Be 
Overhauled 


Paris, France—During the next two 
months the Anglo-French telephone sys- 
tem is to be overhauled. The French 
post office authorities hope to complete 
their work in the overhauling before the 
next International Telephone conference 
in order to support a claim to being “the 
switchboard of Europe,” according to 
London reports. 


New York 1925 Building Cost 
Is $40,190,660 


New York City—Directors of the New 
York Telephone Company have author- 
ized the additional expenditure of $1,- 
890,895 for new construction in various 
parts of the territory served by the com- 
pany. This brings the total of appro- 
priations made since the first of the year 
to $40,190,660, of which $34,579,785 was 
set aside for the enlargement of plant 
facilities in the Metropolitan area. 


New Canadian Jitney Is Costly 
One 


Toronto, Ont.—Because the new Can- 
adian five-cent piece made it necessary to 
change the coin slots on Canadian tele- 
phones, the new coin cost the Canadian 
tell $50,000. In Toronto alone the 
change in slots cost $18,000. 
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121 Combined Ringing 
and Charging Machine 








TIMES 


The most advanced improvements and developments in 
equipment for Magneto Exchanges will be exhibited and 
demonstrated at the National Convention by the Leich 
Electric Co. 


Steady and consistent study of the problems confronting 
the managers of Magneto Exchanges has resulted in the 
development of systems and equipment that has made 
possible the saving of many thousands of dollars to operat- 
ing companies. 


The Leich Ringing Machine, for instance, has brought 
about an entirely new conception of ringing current pro- 
duction and incidentally has reduced the cost of that item 
many fold. 


There is the Leich Magneto Multiple Switchboard, a 
switchboard that has proven that comparatively large 
exchanges may be operated magneto efficiently and to the 
entire satisfaction of the company and its subscribers. 














The Automaphone has proven to be of great value to 
many managers. When only a few of the subscribers 
wanted and could afford a different class of service, that 
service was rendered by the Automaphone at no increase 
in cost of plant or exchange facilities. The instrument 
itself is less expensive than a magneto, the rates are 
higher, and although the maintenance is slightly higher 
the percent profit from its operation is considerably higher. 


And now additional refinements in switchboard con- 
struction will further aid in the giving of better tele- 
phone service. 


Lamp supervision, code ringing drops, line lamp signals, 
are all recent developments. Look them over in Rooms 
116-117 and ask questions relative to the adaptation to 
your problems. You surely will be interested. 


GENOA, ILLINOIS 


DISTRIBUTORS 





ELECTRIC APPLIANCE COMPANY 
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ST. PAUL ELECTRIC Co. POST GLOVER ELECTRIC Co. 
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A Sermon on Telephon 


Old Fashioned Gospel Texts on Faith and Works Are Applied 
to Telephone Industry by Indiana Association President—A 
Thought Provoking Letter from Public Service Commissioner* 


It is writtet 

“Faith is the substance: 1 things hoped 
for.” 

“According to vour taith be it unto 
you.” 


“Fa th, if it hath not work, is dead.” 
“By work was faith made perfect.’ 


“| hate the work of them that turneth 


aside.” 

“Work out your own salvation. 

A versatile preacher could build a mul- 
tiplicity of logical sermons from these 
few extracts trom the Gospel otf Faith 


and Work and a humble telephone apostle 


ought to be resourceful enough to get one 


out of them which would «inspire better 
things for his business 
As a matter of fact every activity of 


life has fa‘th as its motive and work is 


the sequence which achieves accomplish 
ment. In other words, faith is that state 


of mind which imspires us to attempt to 


then it work 


phil sophy of the 


do something and requires 


to put it over Che 


plowman prompts him to try to make th 
earth produce and the plowing does it 
And every success or failure of human 
[ lack 


life is due to faith and work, or the 


of one or the other, or both 


You are rot in the telephone business 


through lack of faith that it can be made 
a success and you ought not to be in it if 
vou have not work enough in your make 
the faith you have, or 


faith 


up to consummate 


had, in the undertaking. Lack of 


or lack of 


moralizing and then sitting on the tail of 


work in any endeavor is de 


progress and yelling “whoa” is the climax 
of failure 
Thomas A 


in the possibilities o 


Edison said that faith 
f his work shop gave 


talk 


ones 
the world the electric light and the 
ing machine. 

en Wworkine 


Wallace VM 


young 


General Lew 


Hur” showed a man in 


a sheet of his manuscript with 


on “Ben 


my employ 


the observation, “I have rewritten this 
sheet nine times and it isn't done right 
vet. It takes work, voung man: it takes 
work,” 


Alexander Graham Bell had faith that 


he could perfect a device whereby his be 


} - ° 
loved deaf mute wife might hear his 


voice, and in working to develop the idea 


created the telephone 
President of Indi 


dianapolts 


Annual address of 
ana Telephone Association. | 


Ind., Sept. 22. 1925 


By HENRY A. BARNHART 


Daniel W. Vor 


hees, of our own state, had faith that the 


United States Senator 


United States could have a_ national 
library—the masterpiece of its kind. 
Some three years were spent in getting 


the authorization through Congress and 
then three great architects planned the 
and seventeen after the 


structure years 


conception by faith the Library of Con- 
eress was opened to the service and ad- 


miration of the public—said to be the 
most elegant and convenient inst tution of 
its kind in the world 
These citations are given as substantial 
evidences of the possibilities of faith and 
work in the ultimate of achievement. 
But lasting accomplishments never come 
by great and sudden leaps. They come 
by slow and sure steps, thoughtfully con- 
taken. 


the importance of faith and work in any 


templated and _ resolutely Hence 
undertaking destined to success and per 


manency. Contrariwise the by guess and 
the thoughtless 
make-shift, the 


and the do- 


by gosh, the cut and fit, 


ness for tomorrow, the 
ramshackle, the hang-dog 


nothing foredooms any possibility of 


success 
work 


getting on in life and this 


Therefore ta'th and afford our 


only hope ol 
applies to every individual and every in 


dustry, especially including telephone peo 


ple and telephone plants of whom and 


which exceptional efficiency is required, 


due to the almost human nature of tele 


phone communication 


In so far this presentation relates to 


faith as inspiration and work as consum 


mation in the achievement of success in 


any under* .«<ing But it is not enough 


to plan well and build well. Of more im 


portance is it to persevere in well doing 


It matters little if a telephone system 


is well planned and substantially built if 
there is not a constant follow-up in main 
tenance and giving 


service necessary to 


meet the exactions of the first-class tel- 


ephony. Of course, the right planning 


and substantial building are the necessary 
foundations but maintenance and operat 
ing efficiency are of equal, or greater, 
importance to a general triumph 

In a recent conversation with members 


of the 


Indiana the topic was terminated by com 


Public Service Commission of 


mon consent that most of our telephone 
trouble comes from complaints of poor 


either local or long distance 


after I had the 
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service, 


Some time following com 


municat.on from the chairman of the 
commission and I wish it might be read 
by every telephone owner and manager 
n the state and country. 
“My dear Mr. Barnhart: 

“Relative to our recent conference on 
the importance of better state-wide tele- 
phone facilities let me urge upon you as 
state association the 


president of your 


growing necessity of strengthening the 
weak spots in your service to the end 
that patrons may have good service for 
the good money they pay your business. 

“In my experience in sitting in judg- 
ment as an arbiter between public and 
public utility I have learned a good many 
things of the causes of an altogether too 
general public prejudice against the tele- 
phone and other public utility enterprises. 
A part of this comes from our inborn, 
monopoly. 
The business man who could not afford 
to help support two or three telephone 
plants, in order to reach all the telephones 
in his trade circle, and the common citi- 
zen who could not have two or three tele- 


free--\merican opposition to 


phone systems in his house, because of 
the expense thereof, all fail to reconcile, 
with their competitive business situation, 
one properly regulated telephone system 
for all. Most of 
mo- 


as best and cheapest 
them concede the one-system or 
nopoly plan to be the only practical one 
and yet that is an inviting target to shoot 
at when they are disturbed over uncer- 
tain business outlook or depressed with 
the withering blight of ruinous competi- 
And in so far the public utility 


measure of 


tion 
owner justly owes a liberal 
toleration to the merchant, manufacturer, 
professional man, etc., who are ever beset 
with competition, fair or foul. 

“But the main opposition to the public 
from the common 


owners, 


business comes 
impression that 
safeguarded as they are against compe- 
tition, are not fair those 
who must patronize them in not giving 
good service. Such complaint may not be 
‘f applied to the well-kept tele- 
phone plant, but if a patron of such a 
system talks out of it 
into one that has ramshackle apparatus 


util ty 
public utility 


playing with 


justified 
and through or 


or inefficient operation he does not know 
where the fault is and lays the blame on 
telephony in general and the system he 


pays in particular, And why not? He is 
charged a price based on good service 


and he ought to have it. 
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“Every man and woman in the tele- 
phone business knows the remedy for 
much of the antagonism to their business 
and I know the whereof of much of the 
opposition to rate making bodies. It is 
dilapidated apparatus or intolerable serv- 
ice, or both, here and there, breeding, 
like a germ of infection in a flowing 
spring of pure water, a contag on of dis- 
satisfaction which spreads and spreads 
until it contaminates the public generally 
with poison against public utilities of all 
kinds. 

“The remedy is within your own re- 
sources and nowhere else. If a telephone 
company is selling service it ought to 
give good service or, in fairness to those 
who are paying good service prices, et 
others who have the know how and the 
will to give a fair return for telephone 
rentals, take the plant and lift it out of 
the dilapidated condition into which it 
has fallen. I know that many small com- 
panies have serious financial handicaps 
but I also know that some of them are 
not trying to keep the apparatus in good 
repair nor are some of them giving the 
good service they could if they would. 

“Let me admonish the membership of 
this state association and its various 
subordinate associations, I understand 
you have throughout the state, that you 
have a_ serious responsibility in your 
business methods to right the wrongs of 
poor service charged to your industry. 
Why not be as ready to try to correct 
poor service wherever you know of it 
as you are to correct errors of commis- 
sion against you? It will not do to dis- 
miss it with the excuse that it belongs 
to the other fellow. Set your cwn house 
in order in the matter of good service 
giving to the public which pays the bills 
and if the derelicts cannot be brought into 
line by moral suasion of justice to 
patrons you have a court of appeal that 
will help you to correct impositions on 
the telephone using public if it is re- 
quested to do so. 

“Good apparatus, kept in good repair 
and faithfully operated will do more to 
make the general public a friend of your 
business than anything within the ingenu- 
ity of advertising, convention or com- 
missions. Clear up the dilapidated places 
in your service and keep them clear and 
your troubles will be fewer, your patron- 
age larger and your patrons happier and 
friendlier. And if this is not done I feel 
sure that I am not an alarmist when I 
predict that some future Indiana legisla- 
ture, prompted by public dissatisfaction 
with poor telephone service, will enact 
some drastic regulations for your busi- 
ness that will make you sorry you did 
not help to make the public’s service 
what it ought to be when you had the 
opportunity rather than delay until pub- 
lic dissatisfaction has brought condemna- 
tion and demoralizing exactions upon you. 

“It is service the people want and the 


cooperation of all exchanges should ap- 
ply to the end that plants be maintained 
in first class condition so as to furnish 
first class service. 
“Yours truly, 
“J. W. McCardle.” 


And tomorrow at the morning session 
there will be a more concrete presenta- 
tion of this matter in the address of Mr. 
Norton, whose knowledge of telephone 
service conditions in Indiana is as ex- 
tensive as the State itself and whose 
theory and practice of better things for 
telephony is widely known as our State’s 
best thought. 

Indeed this subject is the most impor- 
tant of all our problems and it will be 
a most profitable appropriation of time 
for all of us to put our shoulders to the 
wheel and help to push our business out 
of the ruts of unsatisfactory service. 

So much for service giving, but what 
of the other phases of our business? 

I wonder if any of us are still sitting in 
our offices and racking our brains over 
the questions of high cost of operation 
and meager income, while a fourth or 
fifth of the people within the radius of 
our system are using our lines and our 
operators’ time without paying for it. In 
other words, borrowing (?) the use of 
our service from their neighbors? I fear 
such is the situation. And it is one of 
the most pernicious barnacles of our busi- 
ness. The law of our state prohibits us 
from charging some people for use of 
our service and permitting others to use 
it by sponging and fixes a fine for viola- 
tion, but if there ever has been a prose- 
cution in our State for filching our serv- 
ice I have never heard of it. Every tele- 
phone exchange has its conspicuous and 
persistent violators of the law of pay 
for what you take and I think it time for 
the protection of our service for which 
our subscribers pay, to make occasional 
examples of those who impose upon our 
investment and our service by invoking 
the law of protection. People all under- 
stand that those who go to mercantile 
places and carry goods away without 
paying for them are thieves and are 
prosecuted when caught but the telephone 
service pilferer who robs us of our dues 
is in the same class although public opin- 
ion is much more lenient toward the tele- 
phone sponger who swipes dollars worth 
of service without penalty than with the 
shoplifter who takes only penny’s worth 
and is arrested. 

Agitation and education against this im- 
position on our investment is helpful and 
talking charges and slot machines in 
public places holds in check the abuse 
“sponging.” Good will of 
‘spongers” and 


of service 
patrons in reporting the 
protectian for informants is very ef- 
fective and a combination of all these 
will increase your subscribers, increase 
your revenues and reduce congestion on 
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your lines. An investigating committee 
delegated to make a survey of this abuse 
of our service and ascertain what, if any, 
remedies are in use in other States might 
be able to give us a very helpful report 
at our next convention. 

On the other hand what about our 
public relations? Have we the faith and 
work to stand out in the front ranks of 
promptness, fairness and public spirited- 
ness? Do we pay our bills as promptly 
as we would that others should pay us? 
Do we participate in needful public ac- 
tivities and aid the cause of community 
advancement and thrift with our dona- 
tions as well as our enthusiasm? Are we 
there at public meetings which are the 
moving spirits of our civic prosperity 
and progress? Or do we wrap ourselves 
up in our cloaks of selfishness and then 
expect the public and the go-getters of 
it to be boosters and defenders of our 
business ? 

We are engaged in a business as con- 
spicuous and commanding as the bank 
or the municipality. People patronize us 
because they have to if they need tele- 
phone service. And we fall far short of 
justice between man and man ii we ne- 
glect or refuse to exemplify the princi- 
ples of the Goiden Rule in our rela- 


tions with the public. A peanut, a gouge 


or a “com-along” are all right in their 
places, but neither of them can serve any 
other than a reactionary purpose in a 
telephone management. We must have 
public confidence and good will and we 
cannot elicit these with brick bats, pot- 
hooks and sawed-off shotguns. It can 
‘only be done by giving one hundred cents 
worth of service for one dollar and a 
tangible evidence of gratitude and ap- 
preciative citizenship. 

Whenever you have finished lifting 
yourself over the fence by your own boot 
straps, you will find yourself with the 
fence still impeding your way, and if you 
do not bore the hole in the center of the 
double-tree there can be none but balky 
and disastrous teamwork with public 
opinion. We must meet public favor any- 
how half way if we ever come within 
sight of the castles of our dreams of 
success. The public of course owes us 
fair consideration in our efforts to serve 
well. However, this is too much to ex- 
pect from the chronic grumbler and the 
political demagogue. It is also too much 
to expect from the selfish and the un- 
reasonable, but if we are frank and fair- 
minded in our business methods and let 
the public know of our actual fiscal and 
service needs and resources, we have a 
right to favorable consideration and a 
considerate public will neither decry nor 
deny us. 

Hence a well-timed investment in print- 
er’s ink, spread before the public im 
truthfulness of what our business is, and 
what both it and the public needs for 
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adequate telephone service, is a pressing 
necessity in our public relations. We do 
too little of this and wrong impressions 
grow where favorable opinion could be 
easily cultivated and harvested as a 
profit ladened by-product. Be assured 
that if you do not set forth the merits 
of your stock in trade, the multitude will 
not do it for you and you may become 
a victim rather than a beneficiary. 

Other improvements in our business, as 
a whole, are of much importance to its 
well being. Our State and District As- 
sociations are doing a wonderful work 
in spreading the gospel of efficiency. Such 
topics as better health precautions for 
employes, more satisfactory and success- 
ful methods of collection, planning fu- 
ture plant growth, maintaining cordial re- 
lations among employes and with the pub- 
lic, best and cheapest methods of good 
construction, improving our system of ac- 
counting, demonstrating cable laying and 
drop installation, school ng operators, 
rural maintenance, exchange neatness and 
convenience and many other worthwhile 
questions are presented and freely dis- 
cussed at these meetings and the results 
are eloquently bespoken in the general 
improvement of telephony throughout the 
State. Of course it is still apparent that 
those who most need the benefits of dis- 
trict and state association conferences do 
not attend, but more and more of them 
are realizing the truism that “in a multi- 
plicity of counsel there is much wisdom’”’ 
and our last year’s sessions in the six dis- 
tricts of the State have had larger at- 
tendance and freer and fuller discussions 
of the program topics than ever before. 
It is my opinion that if more meetings 
were held in each district and held in 
many different localities so as to be con- 
venient to all owners and operators, the 
helpfulness of such meetings would be 
very greatly augmented for the general 
attendance would be much greater than 
if only a few meetings are held in the 
large centers. 

Another thing: The State Schoolmaster 
of Telephony, the Bulletin, has become a 
real factor in the upbuilding of our busi- 
ness. Its questions and answers pages, 
conducted by Mr. Frank E. Bohn, are a 
real revelation of helpfulness to all who 
tread them. The abstracts of Public Serv- 
ie Commission orders carry profitable 
suggestions of business policy in every 
issue, the special articles by those of 
long and practical experience in the ac- 
tivity of which they write are fountains 
of knowledge for everybody engaged in 
dur business, and the news and miscella- 
leous items keep us all in touch with the 
telephone business throughout our State, 
and alive to everything that is going on in 
telephone activity and progress. Not only 
More of our owners, managers and em- 
dloyes ought to read it, but more of 
them should send editorial suggestions, 


questions, state news, and special articles 
to its publisher. 

It is published by our own State Asso- 
ciation for the special helpfulness of In- 
diana telephone interests and its mission 
deserves the assistance of all of us. 


But we should not be content with 
reading our own publication. There are 
THE TELELPHONE ENGINEER, Telephony, 
The Bell Telephone News, and other 
better business publications, all carrying 
new ideas for improving our business, 
both in popularity and profit and we 
need all we can get in the way of im- 
provement in our qualifications to make 
the largest success possible. “Wisdom 
worketh achievement.” 

We are living in a new and marvelous 
age. The telephone, the automobile, the 
paved road, the flying machine and the 
radio are revolutionizing human activity 
and human life. Yesterday is too slow 
for the oncoming generation and whether 
or not we like it, it is here and we must 
meet it and harmonize our business 
methods with it or the procession will 
pass us and leave us stranded by the way- 
side. It will not do to say that the new 
ideas of today and those coming tomor- 
row can not be applied in our business. 
Oh, yes they can and they must be or 
we will be classed with the “has beens” 
and the undeserving. We must give good 
service and then get enough revenue for 
it to keep us and our business wide awake 
in the channels of trade and progress. 
The good service is demanded of us that 
business in these hurrying times shall not 
be retarded and the worth of service 
must be conceded and it will be if we 
give full measure and deliver the goods 

Further than this your attention in this 
important conference is directed to the 
specialists on our program and the topics 
they will discuss. And if you do not 
understand or something has been omitted 
in these addresses that you could help to 
elucidate by a question or suggestion, 
this is your meeting, you are spending 
money to come here and attend these ses- 
sions, and you ought to make the most 
of it. 

And as a “finally” to this sermon, your 
means of knowledge are ample, your op- 
portunity for success is within your own 
keeping and “he that knoweth and doeth 
not shall be damned.” 


Southern Telephone Properties 
Growing Rapidly 

Orlando, Fla.—Southern Bell Tele- 
phone Co., planning a $900,000 plant here. 

Ft. Myers, Fla.—New telephone sys- 
tem being installed. City to have 1,000 
‘phones by Dec. 1. 

Columbus, Ga.—Southern Bell Tele- 
phone Co. spending $70,000 on expansion 
program here. 
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International May Enter 
Belgium 


New York City—Belgium’s govern- 
ment-owned telephone system may be 
purchased by the International T. and T. 
company. Representatives of the Inter- 
national have been looking over the Bel- 
gian situation for some time, and it is ex- 
pected that negotiations will assume def- 
inite form when Col. Sosthenes Behn, 
president of the International, visits Bel- 
gium in October. 

According to the Wall Street Journal: 

“Although the offer may involve hand- 
some investment of dollars in Belgium, 
considerable doubt exists whether social- 
ists can be persuaded to forego pet theory 
of government ownership. Probabilities 
are that any acceptable formula would 
involve so much government interven- 
tion that, as in the case of Italy, the tele- 
phone company would no longer find the 
proposition attractive. 

“Dyed-in-the-wool socialists, having al- 
ready gained knowledge of studies and 
investigations on the part of Interna- 
tional Telephone’s representatives, did not 
await final developments, but launched a 
counter attack during sessions of the last 
Parliament. They missed fire, however, 
and landed mainly on operations of the 
telephone plant in Antwerp, which is 
known to be interested, in competition 
with certain German interests, in securing 
the contract for laying a cable across the 
entire length of Belgium, from La Panne 
to the German border. Reparation con- 
siderations favor the German proposition. 
since the Belgian government has no 
funds to pay the American company. 

“Failure of the Belgian government to 
act more quickly in laying this cable has 
resulted in turning Anglo-German com- 
munications via Holland getting the busi- 
ness, as excellent telephone facilities exist 
there. 

“Amalgamation of International West- 
ern Electric and International Telephone 
is believed by European bankers to change 
somewhat the character of the latter and 
to affect the conditions of concessions 
which may hereafter be granted. 

“Purchase of telephone unit formerly 
belonging to the French Thomson-Hous- 
ton by a syndicate composed of Interna- 
tional Western Electric, International 
Telephone and Morgan, is taken as an 
indication that the operating company 
will manufacture most of material re- 
quired by European concessions on this 
side. 

A. T. & T. Completes Another 
Transcontinental Line 

The connecting link from Fort Worth 
to El Paso in the line that will give the 
American Telephone & Telegraph Co. 
another transcontinental circuit was com- 
pleted this week. 
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“INDIANA” 


Double Galvanized Telephone 
and Telegraph Wire 


Crapo Patents 


Non-Peeling 
Non-Cracking 






At last the Telephone and Electrical In- 
dustry is assured longer life and lower 
maintenance on galvanized wire con- 
struction through our new and improved 
patented Galvanizing Process, which 
insures a wire with Non-Peeling and 
Non-Cracking Zine Coating. Now in 
full commercial production. Carried in 
stock by Representative Supply Jobbers. 

Illustration at right shows what hap- 

pens to old process galvanizing, while 


illustration at left shows assured re- 
sults of Crapo process—(patented) 


Galvanized Steel Strand 





Standard or Commercial, Siemens-Martin, High Strength 
and Extra High Strength Grades 


Indiana Steel & Wire Co., Muncie, Ind. 











Dependable Ringing Service 
—with Economy! 


A Holtzer-Cabot Magneto Ringing 
Motor-Generator 





is the ringing equipment that NEVER 
FAILS. It is uniformly dependable—and 
economical in first cost and in upkeep. It 
needs no costly attention — if properly 
lubricated. 


Send for illustrated circular. Or, bet- 
ter still, give it a test in your ex- 
change, we stand back of the machine. 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Boston Philadelphia Detroit New York 
Chicago Minneapolis Baltimore Cleveland 
























at prices 
within 
your 
reach 


When the best protection costs no more, why not 
have it? BRACH arresters insure; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 

You can readily afford BRACH Vacuum Arresters 
at our present low prices. Type 440, showr 
above, is furnished with porcelain base, fuses aad 
mountings. 


L. S. BRACH MFG. CO. 


NEWARK, N. J. 
















































ONLY $39.00 


For this Highest Grade Trailer 


One Half Ton Capacity 





Order Direct 
From 
This Ad. 
Sold on a 
Money Back 


Guarantee. 








You Need This Trailer, Use It Either Behind 


Your Car or Truck. 


Here is a light weight trailer weighing only 275 pounds 
vet has a guaranteed carrying capacity of 1,000 pounds. 
Built entirely of hardwood, painted a durable dark grey. 
Size of Body, 40x72 inches by 12 inches high The end- 
gates and sides of box body are easily and quickly remov- 
able, leaving a flat chassis The wheels, hubs, bearings 
and springs are same as Ford 

Price does not include pneumatic tires, we do not fur- 
nish or handle any tires as most customers prefer to fur- 
nish their own The wheels are regular Ford clincher 
30x3% size. 

With our sheet of illustrated instructions it is easy to 


make a bracket and attach it to your car or truck to 
hitch the trailer to. 

By our method of selling, direct from our factory to 
you we are able to give you this high grade trailer at the 
unheard of low price F. O. B. our factory Check must 
accompany all orders. Order direct from this ad Do it 
now, you take no risk We guarantee entire satisfaction 
or you return the trailer to us by freight charges collect 
and we wil! immediately refund your $39.00 plus freight 
charges you paid out on it to your city. 


The Bower Manufacturing Co. 
Box 99 Fowler, Indiana 


— 























For 
expoul 
a buds 
and ex 
in ext 
of wa: 
have 
busines 
househ 
doubt 
those v 
of chec 
Althoug 
come a 
admittec 
cases tl 
doubts ; 
tem. WI 
able tha 
derstand 
preparat: 
tory bas 
It is alr 
subject, 
comes sir 
essential 
truth mo: 
plan insti 
a middle 
This ut 
recognizer 
system in 


plan for 
evolved it 
future re 
relative p 
that if re¢ 
$2,000,000 
10 per cen: 
B 
Per cent 
Monthly J 
Tel 
Gair 
Jan 7 
Feb 7 
Mar. 18 
Apr. 2] 
May 1° 
June 9 
July 3 
Aug. 2 
Sept. 16 
Oct, Q 
Nov. 3 
Dec | 
Columns 
Columns 
*Averag 
Years). 
Ay 
years) ae 
































Substation as Budget Uni 


The Telephone Station as a Unit in Forecasting Revenue 
and Expense for Budget Purposes Is Extremely Simple 
in Application and Gives Surprisingly Accurate Results 


By H. F. MCCULLA, 


Commercial Engineer, Lincoln Telephone and Telegraph Co. 


For the past few years we have 


heard 
expounded by many people the mer'ts of 
a budget system for forecasting income 
and expenditures. Those most persistent 
in extolling the budget as a preventative 
conserver of 
laudits to the 


of waste and a resources 


have not confined their 


business budget, but have budgeted 


household income and expenditures, no 
with beneficial results to 


doubt very 


those who have adopted such a method 
of checking financial income and outgo 
Although the budgeting of business in- 


come and expenditures has become an 
admitted economic 


results 


nece ssity, Ill numerous 


ases the have caused serious 


doubts as to efficacy of the budget sys 


tem. Where this has occurred, it is prob 


able that it has been due to lack of un 


derstanding of correct methods of 


preparation or the use of an unsatisfac- 


tory basis of forecasting future results 


It is almost axiomatic to say that any 


subject, no matter how complicated, be- 
comes simple indeed when reduced to its 


This 


truth most certainly applies to the budget 


essential elements or principles 
plan instituted a very few years ago by 
a middle west public utility company 
This utility, a telephone company, early 
recognized the potential aid of a 


When the 


organization 


budget 
system in its business 
plan for the 


budget 
was first 


evolved it provided for the estimation of 


future rece ipts and expenditures on a 
relative percentage basis his meant 
that if receipts in 1922 amounted to 


$2,000,000 and the « stimated increase was 


10 per cent for 1923 that receipts in 1923 


would be $2,200,000, or an 


$200,000. This 
plied to expenditures as 


increase of 
percentage forecast ap- 
well. A few 
years’ experience with this basis of com- 
putation convinced officials of this utility 
that the budget was fa:ling in the very 
thing it was designed to do, viz: to indi 
cate accurately future receipts and ex- 
penditures. 

This 


that the basis of computation was wrong. 


failure indicated but one thing, 
In other words there was an evident lack 
of a proper fundamental or basic unit of 


The 


of increase or decrease in receipts or ex- 


computation. estimated percentage 
penditures must necessarily be established 
upon some basic unit of the utility’s busi- 
The search for this basic unit be 


ness. 
gan. Consideration of this problem as it 
applied to other public utilities revealed 
the fact that the gas company used as a 
The 
electric light company used the unit of 
the kilowatt-hour. The 
used the unit of the cubic 


basic item the cubic foot of gas. 
water 
foot 


end the telephone company adopted as its 


company 
In the 


basic unit of budget computation the in 
dividual subscriber's telephone 

The result of this particular company’s 
decision to use the telephone as the basic 
been an 


unit has accuracy of forecast 


that is actually startling. As stated be 


fore, any subject, no matter how compli- 


cated, becomes simple when reduced to 


its essential elements. 


Having selected the subscriber's tele 


phone or station as the basic unit, the 


computation of this telephone company’s 
itself into the con 


budget now resolved 


sideration of two things: the history of 
telephone development to date, and the 
forecast of expected telephone develop- 
ment for the budget period, in this case 
the coming calendar year. 

The number of telephones in service, as 
revealed by historical data, totaled 73,000 
on January first of the year to be bud- 
geted. Accumulated revenue and expense 
figures for a past period of five years, 
or sixty months, made simple the obtain- 
ing of an average monthly revenue and 
expense figure per telephone for each of 
The 


average 


the revenue and expense accounts. 
multiplying of each of the 
monthly revenue and expense figures by 
73,000 indicated immediately the amount 
of each to be allocated to each month of 
the ensuing year. The revenue would be 
derived of course from telephones already 
on the books and the expense incurred by 
In the case of this 
revenue 


the same telephones. 
telephone company the average 
per telephone per month for three ac- 
counts as indicated by the consideration 
of known revenue for a period of five 
Rental $2.00; toll 


revenue, 90 cents, and miscellaneous reve- 


years Was: revenue, 


nue, 10 cents. The average expense per 
telephone per month for three accounts 
arrived at from a consideration of figures 
for the same period of five years was: 
Station repairs .05, canvassing .006, and 
002. This that 73,006 


telephones would produce a monthly reve- 


clerical means 
nue under each account equivalent to the 
product of 73,000 times the average per 
telephone. Expense incurred would be 
arrived at by using the same formula 


BUDGET CHART—DETAILS OF TELEPHONE, REVENUE, AND EXPENSE INCREASE BY MONTHS. 


Total telephones in service 
Total telepho 


Per cent Accu Rental 

Monthly Monthiy mulated Avg. per 

Tel Tel Tel Tel., $2.00 

, Gain Gain Gait \ — 
Jan 7 140 146.000 
Feb 7 146 140 PSO 146.000 
Mar. 18 260 280 60 146.000 
Apr. 2] 420 640 1.280 146,000 
May 12 240 1.060 2120 146.000 
June 2 40) 1,300 ? 600 146,000 
July 3 60 1,340 680 146.000 
Aug. 2 40 1,400 2 800 146,000 
Sept. 16 320 1,440 © S80 146,000 
Uct. 8 160 1,740 R580 146,000 
Nov 3 60 1,920 840 146,000 
Dec 1 20) 1,980 , 960 146,000 


26,580 1,752,000 


Columns ‘‘A 
Columns “B” constant receipts from 7 
3 Average monthly revenue per telephone under each account 
ears). 
* > 
i *Average monthly expense per telephone 
years) 


Jan. 1 of budget year. 
e increase anticipated. shout 
*Revenue ~ 


sone eae 


2.000 
**Expense—— - ——— 


Station 















Toll Miscellaneous tepairs Canvassing. Clerical. 

Avg. per Avg. per Avg. per Avg. per Avg. per 

Tel., $0.99 Tel., $0.10 Tel., $0.05 Tel., $0.006. Tel., $0.002 

_— “—— “a ne. “A. *“- = “= = Total 

65,700 7,300 219,000 3,65 “e 438 aa 146 $ 4,234.00 
126 65,700 14 7,300 9,420 7 3,6 s4 438 28 146 4,242.12 
252 65,700 28 7,300 219,840 14 3,6 1.68 438 56 146 4,250.24 
576 65,700 64 7,300 20,920 32 3.6 3.84 438 1.28 146 4,271.12 
954 65,700 106 7,300 2,180 53 3,6 6.36 438 2.12 146 4,295.48 
1,170 65,700 130 7.300 900 65 3,6 7.96 438 2.60 146 4,309.56 
1.206 65,700 134 7,300 ,020 67 3,6 8.04 438 2.68 146 4,311.72 
1,260 65,700 140 7,300 3,200 70 3, 8.40 438 2.80 146 4,315.20 
1,296 65,700 144 7,300 3,320 72 3,6 8.64 438 2.88 146 4,317.52 
1,476 65,700 174 7,300 224,230 87 3,6 10.44 438 3.48 146 4,334.92 
1,728 65,700 192 7,300 224,760 96 3, 11.52 438 3.84 146 4,345.36 
1,782 65,700 198 7,300 224,940 99 3,6 11.88 438 3.96 146 4,348.84 
11,826 788,400 1,324 87,600 2,667,730 662 43,800 79.60 5,256 26.48 1,752 $51,476.08 


pyramided figures resulting from telephones gained each month of the 
; 3,000 


telephones on 


47 


budget year 


books at beginning of budget year. 
obtained from average experience of previous 60 months (or five 


under each account obtained from average experience of previous 60 months (or five 
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The next step necessary was the ac- 
curate estimation of telephones to be 
gained during the coming year, and the 
reflection in revenue and expense of these 
increases. This estimation of telephones 
to be gained is based upon the forecasting 
official’s knowledge of telephone satura- 
tion, development activities planned for 
the budgeted year, and anticipated busi- 
ness conditions. 

The total estimated telephone increase 
for the coming year was 2,000. These 
telephones were allocated to the months 
of the year on a percentage basis drawn 
from the experience of the same past 
period of five years. For January the 
average experience of the preceding five 
Januarys indicated that 7 per cent of the 
yearly telephone increase came in this 
month. Seven per cent of 2,000 tele- 
phones resulted in the allocation of 140 
telephones to the month of January. 
These 140 telephones netted very little 
increased rental revenue in January, but 
the average of $2.00 per month was re- 
ceived in full in February. This results 
in the addition of $280 rental revenue to 
the figure of $146,000 rental revenue for 
the month of February. This plan is car- 
ried on through the year, the total esti- 
mated revenues and expenses being ar- 
rived at by pyram ding monthly telephone 
gains. 

Reference to the chart will reveal quite 
clearly how this plan works out in actual 
operation. The chart shows but three 
revenue accounts and three expense ac- 
matter how 
counts are the plan 
equally well to all. The secret of the 
success of the plan rests upon the two 


counts, but no many ac- 


involved applies 


factors mentioned before: the history of 
telephone development to date, including 
revenues and expense and the accurate 
forecast of expected telephone develop- 
ment for the budget period. 

An example of the accuracy of this 
public utility’s method of budget compila- 
tion may be gained from the statement 
that for the first seven months of 1925 
the actual revenues collected have been 
but $649.04 less than the budget revenue 
forecast of $1,512,107.31 made for this 
period. 


(Continued from page 37.) 

fault and is less likely to dissipate the 
fault than the battery current direct. 
Occasionally the resistance of the fault 
may be decreased or the fault permanent- 
ly burned out by applying a ringing gen- 
erator to the faulty wire. When this lat- 
ter is used, the testing apparatus must be 
disconnected. 

Tests for Opens—In making this test 
it is well to ground all the conductors at 
one end and apply the test at the other 
end of the cable. This is done because 
frequently wires are reported open when 
as a matter of fact they are simply out 


of place on the main frame or in the ter- 
minal. To make this preliminary test, 
ground one side of the battery to the lead 
sheath of the cable and connect the other 
side to the galvanometer, volt meter or 
receiver. The other wire from the test- 
ing instrumnt is touched consecutively to 
every wire of the cable under test. If 
there is no indication of an electric cur- 
rent flowing you may conclude the wire 
under test is open. 

Corrections for Lead Wuires—Great 
care should be taken to make allowances 
for the resistance of the lead wires where 
the lines under test cannot be connected 
directly to the test instrument. It is 
found best to use if possible the same 
gauge of wire for the lead wires as the 
lines under test. Then by adding the re- 
sistance of the leads to the resistance of 
the lines under test, we have the com- 
Now by 
the resistance of the lead wires, it is pos- 
sible for us to calculate the actual dis- 
tance to the fault. 


bined circuit test. subtracting 


Inequalities of Line Resistance—Fault 
locations by loop methods are usually 
based on the assumption that the wires 
have a uniform resistance per unit length. 
This is very seldom true and the calcu- 
lated location will be in proportion to the 
inequalities. Some of the inequalities are 
caused by poor joints, variations in 
gauge and inequalities of temperature on 
different parts of the line. It is almost 
impossible to correct inequalities of this 
kind. 
a loop test should be made by using the 


For this reason wherever possible 


good wire and the faulty wire of the 
same pair as they will then be subject to 
the same twist and temperature. 


Care in Using Testing Apparatus 


It is of primary importance that good 
electrical connections or contacts be made 
throughout the entire testing circuit. The 
testing instrument absolutely 
clean and all the connections of the wires 


must be 


to the binding posts soldered where pos- 
sible and firm where not possible. The 
matter of making good connections at all 
points throughout the testing circuit can- 
not be emphasized too strongly. When 
necessary to make a short circuit at the 
distant end, if possible the two wires 
should be twisted together. If a con- 
necting wire must be used, then it should 
be of negligible resistance. 


The writer has found it good practice 
to make location test from both ends of 
a faulty circuit, and usually the best re- 
sults are obtained at the end nearest to 
the fault. This also permits a 
parison test. 


com- 


Crofton, Neb.—A. L. Shopper of King 
City has taken charge of the local tele- 
A. A. Kelly is the new 
manager at King City. 


phone plant. 
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“All Red’’ Transcontinental 
Canadian Line Discussed 

Halifax, S. D.—Canada’s transconti- 
nental telephone line engaged the efforts 
of a notable group of the dominion’s tele- 
phone men during the recent Canadian 
convention. President C. F. Sise of the 
Bell Telephone company of Canada, in 
an address having many high spots, sug- 
gested that inter-company service be given 
special attention so trancontinental talk 
in Canada might be a common and com- 
pletely satisfying practice. He also cited 
figures showing the remarkable develop- 
ment of the telephone industry in the 
brotherland to the north. 

The Canadian packed 
with practical and entertainment features, 


program was 


“Traffic Results,” the paper presented by 
J. N. Groleau and “The Use of Graphic 
Charts in Connection with Accounting 
Work,” the work of J. Cleugh, Canadian 
Bell statistician, were two of the pro- 
fusely illustrated numbers on the sched- 
ule that were rich in practical pointers, 
Dr. F. H. Sexton, president of the Nova 
Scotia 
profit of 
“Educating the Employee.” How a Cana- 
dian company has fared by conducting 


Technical college, spoke to the 
the convention attendants on 


building operations under the expert sup- 
ervision of its own specializing building 
Helli- 
well general commercial superintendent 
of the British Columbia Telephone com- 


department was related by E. F. 


pany. 

Officers for the coming year were 
elected, headed by P. A. MacFarlane as 
president. Others were: J. E. 
Lowry, Manitoba, vice. president and T. 
H. Chennell, Montreal, secretary-treas- 
urer. Convention visitors were treated to 


named 


an interesting scenic tour by the Mari- 
time T. and T. company. 


Porter and Ross Made Kaniksu 
Eastern Agents 


Priest River, Idaho—The Kaniksu 
Cedar Company has recently concluded 
arrangements with Porter and Ross, Inc., 
of 30 Church street, New York City, to 


represent it in the sale of its cedar poles: 


in the Eastern States. The Kaniksu Cedar 
marketed its poles 
Adams Company of 


Company formerly 
through the F. C. 
Kingston, Pa. 


Pawnee, Ill—Pawnee Telephone com- 
pany has been incorporated by I. P. 
Davenport, F. T. Stutzman and Charles 


Masters. 


McLean, Ill—Corn Belt Telephone 
company has been incorporated by J. 
Howard Baker, B. F. Baker and Merritt 
A. Gifford. 
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New Lincoln Hotel, Springfield, 
for Illinois Meeting 





Springfield, [1]. - 
hotel, the 


the 1925 Illinois Telephon 


Springfield's new 


Abraham Lincoln, is to house 


Association 
convent.on according to an official notice 


released by the association. This an- 


nouncement states: 
“In order to give every element of the 


telephone industry of Illinois the fullest 


mands 


possible CO-OP ration it has been decided 


to call the 1925 convention of this Asso- 


grade; 


ciation at the magnificent new $2,000.- 


000 Abraham Lincoln Hotel, Springfield, 


Ill. The dates will be November 18 and 


19, and an espec-ally attractive program 


is being developed for this occasion 


Reservations for sleeping and hotel ac- 


commodations, as well as for exhibit 


interes 


space, should be made direct with the 


Abraham = Lincoln Hotel Company, 


Springfield, Ill., and all those who desir« 


such reservations are urged to communi 
cate with the hotel promptly in order that 
no disappo-ntments may be incurred. Let 
ters should be addressed to Mr. Hayden 


Davis for prompt attention 
] 


ment exc 


, and it is con 
fidently hoped and expected that arrange 


ments for hotel accommodations may be 


made promptly by those desiring such 





Rebuilt 


Telephone Equipment 
Guarantee 


QUALITY 
SERVICE 


PRICE 


If your company de- 
QUALITY 
of the very highest 


ts you; 


Write for our latest Bul- 
letin, just out. It’s free. 


Ten years’ experience re- 
building telephone equip- 


lusively. 


Electrical Instrument Repair Co, 


1043 West Madison Street 
Chicago, Ill. 


New Service Inaugurated by 
Copperweld Steel Co. 





The Copperweld Steel Co., of Brad- 
dock (P. O., Rankin), Pa., announces a 
for Independent telephone 
One feature of the service is 


new service 
companies. 

price maintenance over a period of one 
month. The price of Copperweld prod- 
ucts will not be changed during a period 
extending from the fifth of one month to 
the fifth of the succeeding months, thus 
relieving the purchaser of worry about 
price fluctuations for the month. The 
second feature of the new service is the 
establishment of a telegraph order sys- 


SERVICE that can tem for urgent needs. An order tele- 


be relied upon; 


If a SAVING of 
from 40% to 60% 


graphed, collect, to the company will be 
given special treatment and the material 
will be on its way within a few hours. 
The company has issued revised engineer- 
ing data and wire tables for Copperweld 
telephone line wire copies of which may 
be secured on application to the nearest 
office of the company. 


New York City—The National Tele- 
phone Directory company of St. Louis, 
Mo., has 
group life totaling approxi- 
mately $70,000. W. D. McCoy, secretary 
of the 
mental in establishing the program 


presented its employes with 


insurance 


Directory company, was instru- 














The “STEWART” 
Direct Reading Test Cabinet 


The “STEWART” Direct Read- 


ing Test Cabinet reads resistance 
ible direct in ohms, mak- 

ing it easy to check lines after a 
and tell which lines are in 

and which cases are clos- 

this close trouble can be 

ired ind these lines left 
working whil going after the 





Sent on 30-days’ trial. 


STEWART BROTHERS 


Makers of Testing Instruments OTTAWA, ILLINOIS 
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Ty 


HIS name applied totelephone 
wires and cables means what 
“Sterling” does when applied to 
silver—a guarantee of quality 
recognized by all discriminating 
buyers. 
Standard Underground 
Cable Company 
Pittsburgh, Pa. 














the semi-southern Cumberland 
foothills of Indiana, French Lick 
Springs knows no real severity 
of temperature. The two fine 18- 
hole golf courses can be played 
when weather interferes with 
play elsewhere. 


Only 40 miles from the center 
of population of the United 


Here is the Place~ 


for your next convention 


AN’T you 

just picture 
the wonderful 
time you would 
have at world 
famous French 
Lick Springs 
Hotel? Beauti- 
fully located in 


States. The recently completed 
new wing of the fire-proof,mod- 
ern French Lick Springs Hotel 
building includes a well-venti- 
lated ground floor, daylight con- 
vention auditorium of 1500 
seating capacity,giving thishotel 
first place among America’s con- 
vention sites. And, forthosewho 
wish, the health-giving waters of 
the Pluto, Bowles and Proser- 
pine Springs. 


Today, get full particulars. Write 
for illustrated booklet with de- 
tailed convention information. 
Address Convention Secretary, 
French Lick Springs Hotel Com- 
pany, French Lick, Indiana. 


FRENCH LICK SPRINGS HOTEL 
“*Home of Pluto Water” 
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Switchboard | 





In the Spring— 
Your Nose 


Will Know 


Two withered brown 
bulbs without much differ- 
ence in appearance. Yet 
one bursts forth into the 
colorful beauty of the 
hyacinth—the other is 
only spring onions! 


FrenchTelephone Batteries 
are standard with hun- 
dreds of companies for 
they remove that element 
of uncertainty. Telephone 
executives have learned 
that French Batteries 
planted on the job always 
produce satisfactory results. 


Also makers of French Ray-O-Vac 
Batteries. 11 models cover every 
radio use 


FRENCH BATTERY COMPANY 
Madison, Wisconsin 


Atlanta Dallas Denver Kansas City 
Chicago NewYork Méinneapolis 











Operator’s Receiver 


OMFORTABLE 
$250 


to wear; extremely 
Prepaid 





light; handsomely fin- 
ished in black japan 
and nickel; instantly 
adjustable by a novel 
ball-and-socket joint. 


What is $3.50 if 
you can give real 
comfort to the operator? 





Weight only 
5 ozs. 







A satisfied operator is pleasing to patrons, and a 
pleasing operator wins new subscribers. 


The Holtzer-Cabot receiver is the lightest and one 
of the most sensitive made. 


Wound for 80 ohms; no cord furnished. 
Sent on 30 days’ trial. Return it if not satisfactory. 


HOLTZER-CABOT ELECTRIC CO. 


6161 SOUTH STATE STREET, CHICAGO, ILL. 
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Jhe WALL 


‘DREADNAUGHT 


FURNACE 


WALL Service with Safety 
“Dreadnaughts” have always 
been favorites among fur- 
naces of this type. Safety 
and durability are guaran- 
teed by solid brazed steel 
construction throughout. A 
specially designed burner 
will melt 40 pounds of solder 
in 10 minutes and will oper- 
ate indefinitely without 
carbon trouble. Pump can 
be removed while furnace is 
in operation. 





Each ‘‘ Dreadnaught” secure- 
ly packed with tip for kero- 
sene. Tip for gasoline fur- 
nished only when specified. 


P. WALL MFG. SUPPLY CO. 


Pittsburgh, Pa., U.S.A. 
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Big Independent Meeting 


National Convention of United States Independent Tele- 
phone Association to Be Held at Hotel Sherman, Chicago, 
October 13-16—Good Program Insures Large Attendance 


A well-rounded program has been pre- 
pared for the annual Convention of the 
United States Independent Telephone As- 
sociation, to be held at the Hotel Sher- 
man, Chicago, October 13-16. Which 
session will be the most interesting and 
valuable is hard to predict. The business 
sessions, at which will be submitted re- 
views of the condition of the industry 
and where special questions of impor 
tance will be brought up for discussion 
and action, will attract all who are think- 
ing of the future of the Independent 
group and its responsibilities. The di- 
yisional conferences on the afternoon of 
the second day; the State Association 
meetings on the last day; the address of 
Dunn, authority on railway 
Main Problem of 


Government Regulation, on the third day 


Samuel O. 
economics, on The 


the discussion as to whether rates shall 
be spread or each class of service pay 
its own way, Commercial Superintendent 
Wilder of the Tri State Telephone and 
Telegraph Co., St. Paul, 
General Manager Binkley of the United 


Minn., and 


Telephone Co., of Bellefontaine, O.—all 
these will be so interesting and instructive 
that they should attract everyone. Every 
session will be called best by some and 
each declared good by all—especially the 
Pioneers’ lunch and entertainment on the 
third afternoon. 

Every exhibit room and booth has been 
taken for the convention which insures 
a fine and complete exhibit by the manu 
facturers. Some do not 
emphasis on these 


place proper 
exhibits nor value 
sufficiently the opportunity presented to 
see the latest types of equipment and get 
into personal touch with their designers 
and builders. The annual convention is 
the local manager’s opportunity to take 
wp with those who know the problems 
connected with construction, reconstruc- 
tion and operation of switchboards and 
istruments. Visit the exhibits not only 
to see but to discuss your problems with 
the engineers 

The reduced rates on the railroads are 
obtainable only if a certificate of pur- 
chase of the ticket to 
sented at the registration 
desk. No one in Chicago can write that 
cert'ficate for you; you must get it from 
your local agent. 

For several years, TELEPHONE EncI- 
NEER has been advocating the organiza- 
tion of an advisory staff for the United 
States Independent Telephone Associa- 


Chicago is pre- 
Convention 


tion. Our argument has been that the 
great Independent group needs and can 
have engineering and accounting experts 
with their headquarters organization that 
can render to the Independent companies 
the same sort of service provided for its 
subsidiary companies by the American 
Telephone & Telegraph Co 

We therefore, are much gratified to 
note the progress that has been made to- 
ward such an organization during the 
past vear, as is evidenced by the Conven- 
tion program of the National Associa- 
follows. The 
Plant and Traffic Divisions indicate staff 


tion which Accounting 
organization. The Accountants’ organiza- 
tion has been greatly advanced this year 
by the appointing of district chairmen, 
who, with the general chairman, are a 
permanent Accounting Committee to han 
dle association accounting matters and 
study the practices of the individual mem- 
hers and advise them. The Accountants’ 
Conference program for the afternoon of 
Wednesday, October 14th, shows the re- 
sults of this organization by the topics 
to be discussed: The Association plan for 
establishing a dividing line between de- 
preciation and maintenance for accounting 
purposes and the use of a plant hand 
book are immediate results of the new 
Committee’s work. Organization brings 
uniformity, and uniformity in practice is 


he new Accounting Com- 


the slogan of t 
mittec 

hat there will be similar advancement 
in the creation of working organizations 
for the Plant and Traffic Divisions we 
are sure. The success of the district con- 
ferences of accountants, held this year, 
should urge similar conferences of plant 
and traffic chiefs. Progress has been 
made; let us go further. 


Program United States Independent 
Telephone Association, Annual 
Convention, October 13-16, 1925, 

Hotel Sherman, Chicago. 
Tuespay, Octoper 13, 10:00 A. M. 
Meeting of Board of Directors 
Registration. 

Opening of Exhibits. 

GENERAL OPENING Session, TuEspAy, 
2:30 P. M. 

Report of Secretary-Treasurer. 

Report of Accounting Division. 

Report of Plant Division. 

Report of Traffic Division. 

Report of President. 
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Appointment of Convention Com- 
mittees. 
Miscellaneous Business. 


GENERAL SESSION, WEDNESDAY, OCTOBER 
14, 10:00 A. M. 


Discussion—“Shall Each Class of 
Service Pay Its Own Way.” 
\ffrmative—Frank Binkley, General 


Manager, United Telephone Company, 
Bellefontaine, O. 

Negative—R. F. Wilder, Commercial 
Superintendent, Tri State Telephone and 
Telegraph Co., St. Paul, Minn. 

General discussion. 

Division CONFERENCES, WEDNESDAY, 

2:30 P. M. 

\ccounting Conference, A. C. Cragg, 

Chairman. 


“Plant Accounting,” F. J. Brookman, 
Vice President, Rochester Telephone 
Corp., Chairman Eastern Accounting 
District. 


“The Value of the Plant Accounting 
Hland Book,” V, E. Chaney, Assistant to 
the Vice President, Theodore Gary and 
Co., Kansas City, Mo., Chairman South- 
western Accounting District. 

“The Association Plan for a Dividing 
Line between Maintenance and Deprecia- 
tion,” A. C. Cragg, General Auditor. Tri- 
State Telephone and Telegraph Co., St. 
Paul, Minn., Chairman, Accounting Di- 
vision 

Plant Conference. A. L. Staderman, 
engineer, Citizens’ Independent Telephone 
Co., Terre Haute, Ind., Chairman. 

“Recent Changes in the National Elec- 
trical Code.” 

“The Committee on Inductive Co-ordi 
nation.” 

“Joint Use of Poles.” 

Traffic Conference, C. C. Deering, Sec- 
United States Inde- 
pendent Telephone Ass’n, Des Moines. 


retary-Treasurer, 


Ia., Chairman 

“A Correspondent Course for Toll Op- 
erators.” 

Report by Committee. 

“Peg Counts and Their Uses,” RS. 
Brewster, Traffic Superintendent, Lincoln, 
Telephone and Telegraph Co., Lincoln, 
Neb. 

“Operators’ Conferences.” 

“The Rule Book.” 

General discussion. 

GENERAL Session, THuRspAy, Oc- 

TroBeR 15, 10:00 A. M. 

Reports of Committees. 

General business. 

Address, “The Main Problem of Gov- 
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ernment Regulation,” Hon. Samuel O. 
Dunn, Editor Railway Age, Chicago. 
Illinois. 
Tuurspay, 1:00 P. M., Pronrers’ LUNCH 
AND ENTERTAINMENT. 

\nnual meeting of the Pioneers’ As- 
sociation. 

Fripay, Ocroser 16, 9:30 A. M. 

Discussion and vote on adoption or 
Accountants’ Divisions. Plan for estab- 
lishing a dividing line between deprecia- 
tion and maintenance. 

Discussion of other proposals and reso- 
lutions. 

The State Association; Its Future Ac- 
tivities. 

General business session. 

Fripay, 1:00 P, M. 

Luncheon of State Association Execu- 
tives. 

List of Exhibitors at National 

Convention. 

Addressograph Company, 
American Wood Preserver’s Ass’n., Chi- 
cago; Automatic Electric Co., Chicago; 
Lynton T. Block & Co., St. Louis; Car- 
bon Products Co., Lancaster, O.; Coffey 
System & Audit Co., Indianapolis, Ind. ; 
Cook Electric Co., Chicago; Copperweld 
Steel Co., Pittsburgh; Craven & Berry, 
Dayton, O.; Electric Sattery 
Co., Chicago; Everstick Anchor Co., St. 
French Battery 
cago; Harrah Manufacturing Co., 
Bloomfield, Ind.; Holtzer-Cabot Electric 
Co., Chicago; Illinois Electric Co., Chi- 
cago; Interocean Products Co., Chicago; 
A. J. Johnson Co., Chicago; Kellogg 
Swhd. & Sup. Co., Chicago; Leich Elec- 
tric Co., Genoa, Ill.; Monarch Telephone 
Mfg. Co., Chicago; National Carbon Co., 
Chicago; National Cable Compound Co., 
Mitchell, Ind.; National Lbr. & Creosot- 
ing Co., Texarkana, Tex.; Page & Hill 
Co., Minneapolis; Reliable Electric Co., 
Chicago; Rochester Self Binder Co., 
Rochester, N. Y.; John A. Roebling’s 
Sons Co., Chicago; Roy Jax Co., Au- 
dubon, Ia.; Runzel-Lenz Elec. Mfg. Co., 


Chicago ; 


Storage 


Louis ; Company, Chi- 


Chicago; Standard Underground Cable 
Co., Chicago; Stacy Swivel Load Bind- 
ers, Tiffin, O.; Stromberg Carlson Tel. 
Mfg. Co., Chicago; Templeton, Kenly 
& Co., Chicago; Thompson-Levering Co., 
Philadelphia; Unique Mfg. Co., Chicago. 


Johnson Company to Show Its 
Line at Chicago 


Chicago, I1l—A1 Johnson, head ot the 
A. J. Johnson Company, telephone sup- 
ply house, is planning a live exhibit for 
his usual space, Booth 9, at the National 
Independent convention. Johnson has ar- 
ranged for an interesting educational ex- 
hibit of Victor and Ace batteries, pole 
line hardware and Superior friction and 
rubber tape at the Chicago show 


Cashmere, Wash.—Farmers T. and T 
company plans a new office building 


Higginsville, Mo.—Citizens’ Telephone 


company plans new office building and 
other improvements 


Western District Conferences 


Well Attended 
Chicago, I[1l—President | B. Mac 
Kinnon of the United States Independent 
Telephone Association has returned from 
attending the Long Beach, Cal., and Seat- 
tle, Wash., conferetices of the Class A, 


B, C, and D companies which were the 
first meetings of this character held in 
Pacific Coast territory) The meetings 
were distinguished by the highest per- 


centage of attendance attained during the 
held 
auspices of the national association 

A healthy 
Class A, B and C member companies of 
the U. S. I. T. A. during the years 1916 
1924, inclusive, was revealed, as is shown 
by the 
summary : 


district conferences under the 


condition of Pacitic Coast 


following general comparative 


1916 1922 192: 
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Indiana Sounds Keynote 


Barnhart, MacKinnon, Norton and Other Leaders Review Year’s 
Work and Draw Lessons for the Future—Hoosier Association in 
Strong Financial Condition—Potter Cites Engineering Progress 


The convention season for 1925 was 
opened formally when Indiana telephone 
men gathered at the Claypool Hotel in 
Indianapolis for a three day meeting on 
Sept. 22-24. Over 350 were registered 
at convention headquarters. Tuesday 
afternoon, the first session was held and 
after some brief announcements the busi- 
ness of the convention got under way 
with the address of President Henry A. 
Zarnhart of the Rochester Telephone 


Co. President Barnhart’s address, which 


is given in full n other pages, made a 
deep impre Ss1o1 on the g ithering and 
furnished a splendid opening for th 


meeting 
Following President Barnhart came an 
by Dean \ \ Potter »? Purdue 


University, Schools of Engineering. Dean 


address 


Potter’s subject was “Engineering and 
Engineering Education in the United 
States of America.” Dean Potter traced 
the development of engineering during 
the past fifty years and indicated the ma- 
terial progress that has come as a re 
sult of engineering achievement. En 
gineering education has followed the de 


1 
} 


velopment in engineering and the aims 
of engineering education have been mod- 
ified to develop men of broad caliber who 
have the technical knowledge to solve the 
problems of their profession and the 
breadth of vision to utilize the new forces 
which engineering is constantly creating 
for the common good 

Following Dean Potter’s address, came 
the reports of Secretary F. O. Cuppy and 
Treasurer Max Hosea which showed the 
strong financial position of the associa 
tion. Next came reports of S. M. Isom 
of Mitchell; W. S. Daniels, of Knox, 
and George Watts, of Knightstown, con 
cerning the work of the district associa 
tions of which these men are presidents 

President F. B. MacKinnon of the 
United States Independent Telephone 
Association was the first speaker of the 
Wednesday morning meeting. President 
MacKinnon told of the work of the na- 
tional association in holding regional ac- 
counting conferences and _ stre ssed_ the 
necessity of uniform accounting prac 
tices, if the problems of telephone financ- 
ing are to be solved He presente 
figures for 17 member ci mpanies of the 
national association in Indiana which 
showed a fairly satisfactory nancial 
condition. A strong recommendation 


was made that the state association take 


up similar work with class D companies 
which do not report to the Interstate 


Commerce Commission so that the bene- 
fits may be extended to as many com- 
panies as possible. 

“Interdependence of Telephone Sys- 
tems” was the theme of a paper’ by 
Charles S. Norton, of the Indiana Bell 
Telephone Co., who followed Mr. Mac- 
Kinnon. He pointed out that 80 per cent 
of the toll business over lines and to 
exchanges passes over lines not under 
control of the originating company. 
Each company has a binding responsi 
bility to other companies in the handling 
of this business to see that uniform op- 
erating practices are used, that calls are 
moved in proper sequence and _ over 
proper routes and that they are timed 
accurately. Plant must be built that will 
give adequate service and commercial 
practices adjusted to abolish free serv- 
ice, eliminate competition, overcome 
power line interference and establish bet 
ter public relations 

During the morning session of the con 
vention on Wednesday, a meeting of 
Chief Operators was held in another 
room under the leadership of Frank V. 
Newman and Miss Marguerite Norris of 
Laporte. During the afternoon, the 
ladies took part in the general session 
while they listened to a paper by Miss 
Anne Barnes, Traveling Chief Operator 
if the Iowa Telephone Association. The 
necessity of warning signals along the 
telephone trail was the subject of Miss 
Barnes’ paper and she indicated nine 
warning signals that must be provided 
if the old bus is to glide along easily and 
avoid the bumps and jars of traffic. 


\bove all, she pleaded with Indiana tele- 
phone men to give “Nellie Traffic” the 
same kind of opportunity to learn her 
end of the business as is now accorded 
“John Plant” and “Sadie Commercial.” 

On account of illness, Frank E. Bohn, 
general manager of the Home Telephone 
and Telegraph Co., of Fort Wayne, was 
unable to be present and the time al- 
lotted for his paper was spent in a round 
table discussion of general service con- 
ditions. 

Wednesday evening the convention vis- 
itors assembled for an elaborate banquet 
in the Riley Room of the hotel and 
listened to an address by J. Adam Bede, 
former congressman from Minnesota. 
After the program, those who enjoyed 
the pleasures of the ball-room floor held 
forth till a late hour and seemed to enjoy 
themselves immensely. 

\t the final session, Thursday morn- 
ing, the report of the nominating com- 
mittee was received recommending the 
re-election of the retiring directors, 
Frank E. Bohn, of Fort Wayne; Henry 
\. Barnhart, of Rochester; Hart F. Far- 
well, of Terre Haute; Sam. Tomlinson, 
of Plymouth, and C. H. Rottger, of In- 
dianapolis. The election was made unan- 
imous. The final address was made by 
I’. J. Tellman, auditor of the Home 
Telephone and Telegraph Co., of Fort 
Wayne, who spoke briefly concerning the 
work of the accounting division of the 
United States Independent Telephone 
\ssociation.. After some discussion of 
the paper and of the location for the 
next convention the meeting adjourned. 


Northeastern Indiana for 
More Advertising 


Ft. Wayne, Ind.—The annual meeting 
of the Northeastern Indiana Telephone 
\ssociation, which was held here, was 
opened by P. J. Maloney, president of the 
association, who announced as a feature 
of the forenoon session a speech of wel- 
come by Al Schaaf, president of the Fort 
Wayne Chamber of Commerce, to be fol 
lowed by a round table discussion of tek 
phone topics. The afternoon was de 
voted to the inspection of the new auto- 
matic telephone exchange of The Hom 
Telephone & Telegraph Company 

Referring to the recent completion of 


the new automatic telephone system in 
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Fort Wayne by The Home Telephone & 
Telegraph company, the chair called on 
F. E. Bohn, vice-president and general 
manager of the company, to relate to the 
members the story of the successful 
launching and completion of this enter- 
prise. Mr. Bohn in response proceeded 
to unfold the history and events which 
lead up to the complete rehabilitation of 
the Fort Wayne telephone exchange 

how the company was forced by the 
rapid growth and tie extensive expansion 
of the city and the consequent enormous 
demand for telephone service to extend 
its lines and service continually, facing 


: 
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this situation with an inadequate plant 
and extremely low rates; its troubles to 
meet these serious conditions; the suc- 
cessful fight through courts for more 
adequate telephone rates and the final 
financing and complete replacement of 
the old Fort Wayne manual plant with 
an up-to-date automatic telephone ex- 
change of the latest type. 


The following question was then 
placed before the meeting by the chair- 
man: “How can the public be informed 
and induced to use station-to-station rate 
of toll service and particularly evening 
and night service?” This service being 
considerably cheaper than the person-to- 
person rate and very satisfactory under 
certain conditions, is intended to increase 
the toll business materially, particularly 
during the evening and night hours when 
the lines are more or less idle. 


In response a number of the members 
expressed their views, everyone advocating 
a united effort of all telephone companies 
to inaugurate a campaign of advertising 
in order to educate the public in the use 
of the more economical toll rates. 


J. W. Scott of Warsaw, Ind., pointed 
out one way of reaching a certain class 
of toll customers—the college student. 
From personal experience he found that 
many of the college fraternity who live 
a great distance from home but are not 
in a position to pay the regular person- 
to-person rate will call their folks at 
home at the much cheaper evening or 
night rate. Mr. Scott was instrumental 
in aiding to compile a complete list of 
all college students in his county and 
through personal appeal by letter giving 
some very effective advertising of this 
line of toll service. 


Frank E. Bohn of Fort Wayne, Ind., 
called attention to the fact that soliciting 
this class of toll service successfully 
would tap a reservoir of toll business 
which in the aggregate would astound the 
telephone industry, particularly in the 
matter of evening and night rate service 
and especially since it would not interfere 
with the regular day business but make 
it possible to load the lines at a time 
when they are comparatively idle. 


Henry Barnhart of Rochester, Ind., 
president of the Indiana Telephone asso- 
ciation, was outspoken in his views of 
advertising the telephone business and 
very emphatically advised the members to 
advertise their business in their communi- 
ties through their local newspapers and 
by personal appeal and contact to teach 
the proper use of the telephone through 
public demonstrations wherever possible. 
From personal experience he found this 
method of advertising very effective and 
conducive of very marked increase in the 
efficient use of the telephone by the sub- 
scribers. He also indorsed everything 
said in favor of every attempt to in- 
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crease the demand for station-to-station, 
evening and night rate toll service. 


Sam Tomlinson of Plymouth, Ind., 
also spoke briefly in favor of the pro- 
posed drive for the increase of the toll 
business by every means at hand, and 
made it clear to all telephone men present 
that it was most essential in order to 
succeed to see to it that the toll lines 
were in first-class order for taking care 
of the toll service. The members who 
owned and operated toll lines should see 
to it that first-class service was possible 
over them at all times. Max Hosea, 
treasurer of the Indiana Telephone Asso- 
ciation and Mr. E. L. Gaines of Fort 
Wayne also spoke in favor of giving 
more publicity to this class of telephone 
service. 

All officers of the association were re- 
elected. They are: Pat J. Maloney, gen- 
eral manager of the Whitley County 
Telephone Company, president; George 
E. John, manager of the Indiana Bell 
Telephone Co., Huntington, Ind., vice- 
president, and Martin Umbach, toll com- 
mercial superintendent of the Home 
Telephone & Telegraph Company, secre- 
tary-treasurer. 


Hon. Henry Barnhart, president of the 
Indiana Telephone Association, enter- 


tained the members in a delightful man- 
ner. Following Mr. Barnhart’s talk the 
meeting adjourned and all the members 
walked over to the Anthony office where 
they were escorted through the building 
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by employes of the Home Company and 
a thorough inspection of the new auto- 
matic equipment made, after which those 
who wished were taken through the city 
in autos to look over the outside plant. 
This proved to be very interesting to all 
who participated. 

The operators’ meeting which was held 
in the Anthony building was attended by 
more than 50 operators from the sur- 
rounding exchanges. The meeting was 
called to order at 10:00 o'clock a. m. by 
E. L. Gaines, traffic superintendent of 
the Home Telephone & Telegraph Com- 
pany, with a few words of welcome, 
after which the meeting was in charge 
of L. A. Wilson, district traffic superin- 
tendent of the Indiana Bell Telephone 
Company, who discussed several impor- 
tant features in connection with the han- 
dling of toll business in Fort Wayne. 
Miss Bertha Faute, traveling instructor 
of Indiana for the Indiana Bell Tele- 
phone Company, then took charge of the 
meeting, discussing toll operating in its 
various phases. The meeting adjourned 
at 12 o'clock noon for luncheon in the 
Home Company’s cafeteria. During the 
noon meal Miss Roxane Williams and 
Miss Margaret Spangle entertained. 


Australia’s Telephone System 
Shows Growth 


Melbourne, Australia—Result of the 
year’s working of the Postmaster-Gen- 
eral’s department for the twelve months 
ended June 30, 1924, shows a telegraph 
income of £1,481,455 and a telephone 
revenue of £3,601,023, while radio re- 
ceipts amounted to £15,599. In the tele- 
phone service, says the Melbourne Herald, 
many exchanges were placed in continu- 
ous day and night service, resulting in 
a considerable increase of staff. Last 
year 47,000 miles of new aerial wires 
were brought into service, for 46,624 net 
new telephone subscribers. The aerial 
mileage showed an increase of 208 per 
cent, making a total of 272,000 miles, and 
the percentage increase of new instru- 
ments was 14.6 on a total number of 
318,000. The 46,624 new instruments cost 
an average of £60 each for apparatus 
and fixing. The capital expenditure from 
loan money on new telephone and tele- 
graph works was £3,980,000. At the end 
of June, 1924, the outstanding number of 
applicants for telephone service was 
12,341. By June this year this number 
had been reduced to 8,500, despite a pro- 
gressive increasing demand of 5,000 a 
month. Amongst the causes of the finan- 
cial balance being on the wrong side of 
the ledger were reductions of £80,000 
through alteration of trunk call charges, 
and of £18,000 through reduced cable 
rates. 
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RINGING VIBRATOR DIFFI- 
CULTIES 

A case of trouble with the vibrator 
type of ringing machine is submitted by 
the equipment superintendent of a middle 
western telephone company who de- 
scribed the difficulty as follows: “We have 
a fire-frequency ringing interrupter, oper- 
ating from 40 volt office battery. In order 








would cause very little variation in the 
action of the interrupters. 

If the coils are connected in parallel 
on each of the five motor magnets, the 
resistance per magnet would be about 52 
ohms and the current per coil would be 
about .8 amp. Assuming the same condi- 
tions as before, the current would vary 
from .8 to 4.0 amp. and the voltage drop 



























































GOLD IN RELAY CONTACTS 

The life of the relay depends upon the 
life of the tiny contact points and discs. 
That they are diminutive is shown by the 
fact that the point is only three to six 
hundredths in diameter, while the discs, 
with which it makes contact, is only one- 
tenth of an inch across. The contact 
metal, of which gold is the principal con- 


; to make the operation of the vibrators would vary between 8 volts and 4.00  stituent, is better suited to long life than 
. more positive, we have changed the coils volts. The voltage applied to the motor practically any other metal. The cor- 
: of the interrupter magnets from series to magnets then would be subject to a varia- _rosive effect of the atmosphere which 
; parallel connection. This has improved tion of about 10 per cent from normal causes reduced efficiency in most metals 
i the operation but we find that contact and this might cause some variation of is not felt by gold. The intense heat of 
? trouble on one interrupter now causes the interrupter action. the arc caused by the opening of the cir- 
¢ irregular operation of the other frequen- If one interrupter becomes irregular in cuit is not sufficient to melt the gold and 
1 cies which did not occur when the coils its action, it is likely that the irregularity finally wear it away as it would with a 
were in series. Can you suggest the will cause the voltage variations men- cheaper metal. When one realizes that a 
cause of the trouble and a remedy?” A __ tioned and the result will be irregularity relay is expected to operate a million or 
even a hundred million times during its 
— life, it becomes obvious that that is a 
r 210 210 210 210 210 pretty stiff requirement for a tiny piece 
OHMS OHMS OHMS OHMS OHMS of soft metal just large enough to be 
seen comfortably. There are many other 
e 7) considerations that make gold the favored 
. metal for telephone use. The contact 
5 points must always be clean, otherwise 
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e a o— — = cr s/T\ points and cause a high resistance to the 
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. ih aloo was furnished account gold is the best as its surface is 
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FACTS ABOUT CROSS ARMS 

The following interesting facts about 
cross arms are given by R. T. Barrett of 
the Bell System: 

“The first telephone crossarms were of 
Michigan white pine and were made at 
South Bend, Ind. Later Norway pine, 
cut from the Michigan, woods, was adopt- 
ed and generally used until about 1897, 
when Douglas fir, long leaf yellow pine, 
creosoted Southern yellow pine and heart 
red and black cypress were first utilized. 
At present, Douglas fir from the West 
and yellow pine from the South are the 
two woods mainly used for crossarms 
throughout the Bell System. 

“Yellow pine comes in small trees while 
many of the firs are so large that the 
logs must be shattered with an explosive 
before being fed into the sawmill. In 
the South, accordingly, the cutting is 
often done with small portable mills 
which are hauled into a farmer’s timber 
patch, while in the western fir. tracts 
operations are conducted by a large 
organization. Each of these large saw- 
mill camps has its own railroad facilities, 
cook and bunk houses, clubhouse, church 
and commissary, in addition to its milling 
equipment and power plant. 

“Both Douglas fir and Southern yellow 
pine have the required strength for cross- 
arm purposes, but some grades of the 
latter are much more subject than the 
former to the attacks of rot, which quick- 
ly causes ‘the wood to deteriorate. <A 
method of creosoting has been developed 
which materially prolongs the life of 
both poles and crossarms. Briefly, this 
method of preservation consists in run- 
ning the crossarms by the carload into 
huge creosoting cylinders in which the 
preservative fluid is forced deep into the 
pores of the wood under pressure. This 
provides not merely a surface protection 
but layer of wood fibres of considerable 
depth which have been impregnated with 
creosote and which thus resist the inroads 
of the fungus which causes rot. 

“Extreme care must be taken in in- 
specting the crossarms from the moment 
they leave the timber tract until they 
take their place on the poles. That the 
crossarms must be without serious flaw 
or defect goes without saying when it is 
realized that all crossarms must be strong 
enough to bear the weight of the linemen 
who work upon them, and that on a 
heavy construction toll line the dead 
weight per pin, which normally is about 
ten pounds, is sometimes increased by 
snow, sleet and wind to 160 pounds or 
more per pin. This means that, under 
these severe conditions, each crossarm 
must sometimes withstand a dead weight 
pull of 1,600 or 1,700 pounds.” 
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Melts 50 Ibs. of lead in 10 minutes, 
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Unique features which make the 
Unique the great value in Fur 
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|} sign. Automatic orifice cleaner as 
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Ko See it ut the Chicago Convention 3 


WATCH THE FALLEN LEAVES. 


As in other years, this is when fallen 
leaves hide treacherous road-edging and 
holes and cause skidding. In case of 
skidding due to fallen and wet leaves, 
release the brake and let the wheels turn 
over the accumulated leaves. Then re- 
sume braking, if needed. Do not drive 
off roadway, through lanes, privat drive- 
ways, etc., through fallen leaves unless 
you are sure the underneath is secure 
Garage Gossip in Cincinnati “Telephone 
Bulletin.” 
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LIMB FROM A TREE 
THIS WAY? FOOL- 
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No. 00000, EH? 





CUT THE LAST 
WIRE BEFORE 
GUYING ORPIKING 
THE POLE, WHICH 
IS JUST AS FOOLISH. 









~ BELL TELEPHONE NEWS 





Vol. 29, No. 10 


A JOB FOR A REAL MAN 

The section linemen on the Southern 
Transcontinental telephone line in New 
Mexico and Arizona carry camp equip- 
ment on their repair trips and stop where 
night finds them, says Long Lines. Both 
states have long stretches of sand and 
rough country that cannot be covered 
with an automobile. As you may easily 
imagine, it requires a real he-man to 
maintain the Chicago-Los Angeles circuit 
through these states. 


Busy Groups at Maine Meeting 

Augusta, Me.—W. J. Thompson again 
heads the Telephone Association of 
Maine, as the entire ticket was re-elected 
at the organization’s annual meeting. 
Other officers returned to office: Vice- 
president, H. F. Hilton; secretary-treas- 
urer, A. Van Den Kerckhoven; directors, 
F. W. Story, A. F. Winslow, Herbert 
FE. Foster and George J. Chandler. 

A. Van, president of the Van T. and 
T. Company of Bethel, conducted the 
managers’ and plant men’s conference 
Miss Julia Searles, Bangor’s chief opera- 
tor, conducted the traffic conference. 

Lively sessions featured the two-day 
session with the speakers at the general 
meetings being President Thompson, E. 
W. Nash and F. W. Story 


at the managers’ and plant men’s confer- 


Headliners 


ence were A. F. Winslow, manager of 
the Standard Telephone company, and 
A. M. Fogg, manazer of the Herbon 
Home Telephone company, who spoke on 
the topic, “Practical Helps in Connec- 
tion with the Construction, Maintenance 
and Operation of the Business and Co- 
operation Between Electric Light, Power 
and Telephone Companies.” G. F. Hager- 
man, staff engineer, connecting company 
department, New England Tel. & Tel. 
company, and Eugene York, plant super- 
intendent, Lewiston, Greene & Monmouth 
Telephone Company, of Winthrop, talked 
on the “Responsibility of Managers and 
Plant Employes for Prompt and Efficient 
Service.” 

Mrs. Nellie M. Cartret, manager of the 
Baldwin & Sebago Telephone company, 
of North Baldwin, and Miss S. Kathleen 
Kennedy, division traffic inspector, Ban- 
gor, spoke on “Co-operation Between the 
Toll Center and the Tributary Office,” at 
the traffic conference. “Local Operating 
Efficiency” was detailed by Mrs. Hilda 
Spear, chief operator, Eastern T. & T. 
company, at Eastport. 

Miss Ann Elliott, Moosehead T. & ‘iP 
company, Dover, chief operator, talked 
on “Chargeable and Non-chargeable Re- 
ports and the Accurate Timing of Toll 
Calls.” “Routine to be Followed in Pass- 
ing Two Number Traffic from Tributory 
Offices,” was the subject of a paper by 
Ralph Beattle, supervisor of traffic, New 
England T. & T. company of Portland. 
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COFFEY’S . 

SCRAP PLATINUM Central Accounting Department J. K. Johnston, Telephone Engineer 
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Explains Preference for Kero- off. These facts are known to most of Mr. Goller tells of his own product in 


sene in Wire Work the companies, particularly to those oper- these words: 
cadniaiatines ating in the larger centers where every “Starting quickly, thoroughly generat. 
Chicago, Ill_—“The reason why so _ possible caution must be taken. They  jng the fuel and remaining lit in any wind 


many of the larger telephone and _ tele- recognize the importance of using the and the coldest of weather are factors of 













































































graph companies prefer the use of kero- “safe” fuel (kerosene) in their furnaces. paramount importance. Add to these 
sene instead of gasoline in their furnaces A fuel containing ‘more carbon will do freedom from clogging (which is caused 
for heating lead, paraffine, the heating the work more quickly if properly gen- by not thoroughly generating, or convert- 
of solder-irons, etc., is because gasoline erated.” ing, the oil into a gas, thereby leaving in 
vaporizes readily,” Says E. Goller ot the the generator carbon deposit not con- 
Unique Mfg. Company, an authority on sa pine Si amir deminer aga ; _ sumed, or burnt, and you have the reason _— 
this subject. RECONSTRUCTED EQUIPMENT § why so many Bell compan-es, the larger VOI 
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